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NEW ENGLAND ASSOCIATION OF GAS ENGINEERS. 


Au ee 
The annual meeting of the Association will be held at the Tremont 
House, Boston, on Wednesday, February 19th, 1879, at 12 o’clock, noon. 
Members intending to propose any persons for membership at the annual 
weeting, are requested to send to the Secretary the names of such persons 
as soon as possible. 


Grorce B. Neat, Secretary. 
Boston, Jan. 14th, 1879. 





Exursition or Gas Sroves, APPARATUS, ETC.—The suggestion made in 
our last issue, that an exhibition should be made in connection with the 
next meeting of the American Gas Light Association, has met with the ap- 
proval of many with whom we have conversed on the subject. We shall 
be happy to publish the views of those interested in this matter, both pro 
and eon, and trust the matter will be fully discussed through our columns. 








CHEAPENING THE PRICE OF GAS. 





The constantly increasing demands that are made upon every side, for 
cheapening the price of gas to the consumer, must inevitably be met sooner 
or later with a reasonable answer which must show, upon the face of it, and 
beyond all doubt, either one of two things, viz., a compliance with the de- 
mand, or a satisfactory showing that the demand cannot be complied with 
in justice to the interests of those whose money is invested in the business. 
For those who cry ‘‘ monopoly,” “extortion,” etc., there is no answer that 
would be satisfactory, for they are, in a majority of cases, merely chief 
spokesmen for the great army of grumblers who are ‘“ never happy unless 
they are miserable” about something or other, and who would claim that 
they should be paid for burning gas if it were given to them for nothing. 
But there is a large and respectable portion of the community who have a 
very decided opinion that, for some reason, or without reason, the cost of 
gas to the consumer is too much, 

How is this to be met, and how is a reasonable reduction to be made, if 
the.price is too high? _This.is an important question to the large amoupte 
of capital involved in the manufacture of gas in this country. 

The first point that we would endeavor to place clearly before the public 
mind is that the Public itself is often more responsigi@for the high price of 
gas than any one else ; and this arises from the fact that they have, in many 
cases, as in the city of New York, not only permitted the multiplication of 
companies, but have allowed this to be done with the accompanying draw- 
backs of excessive capital, and large bonded indebtedness. What is the re- 
sult? A half dozen corporations, with all the presidents, vice-presidents, 
secretaries, and boards of direction ‘necessary, or customary, for each—to- 
gether with half a dozen systems of mains, and pipes, and works, etc., with 
the officers and men necessary to superintend and operate each—and all 
this, too, when the same work could be done much better, more uniformly, 
and more cheaply by a single organization, presided over by a cumpetent 
head, with a single system of works and mains, all operated upon one sim- 
ple plan of direct respunsibility of each and every department to the one 
head The city of Brooklyn is in a situation similar, if. not worse, than 
New York. The city of Baltimore has its share of griefs in this respect ; 
while Boston, Philadelphia, and Cincinnati are supplied by single compa- 
nies. The price of gas in each of the latter cities is lower than in either 
New York or Brooklyn. This is no new thing ; London has been through 
the sad experience of active competition by opposition companies, and 
found, from hard experience, that it does not work satisfactorily, and, above 
all, it does not reduce the price of gas. 

The best thing that could happen today would be, if it were possible, to 
compel the amalgamation of all the companies in this city into one, upon 
the basis of a cash capital representing a fair value of existing plant for the 
purposes for which it would be required, not upon a basis of what it has 
cost, but upon a basis of what it is worth now. It will be answered that 
innoceut stockholders, who have bought stock at very high premiums, and 
the bondholders (many of whom doubtless have bought at very low figures) 
would suffer by such wholesale scaling down. This may be true ; but most 
men invest their capital either upon their own deliberate judgment. or up- 
on the theory of ‘‘taking the chances.” If they err in either case they 
must abide the result. It may become a question whether it is not better 
for them to get down at once to a sure, safe footing for the future, even 
with reduced valuation, than to longer take the chances of having both feet 
knocked from under them completely. The public certainly have rights, 
but they also have responsibilities; and if they have neglected the latter 
they must not complain unreasonably if the former suffer. There are two 
distinct, yet inseparable, departments in the gas business, viz., making and 
selling. Those in charge of the formerare straining everymerve to cheapen 
the cost of gas ; but, too often, their efforts are hidden from view by the 
necessities of the often unnecessary expense of the latter. Bondholders 


who want security, stockholders who want regular and sure dividends, and 
the consumer who wants the best gas, at the lowest possible fair price, are 
all interested in this question ; and the sooner that they all agree that one 
gas company is enough for any city, and ‘‘make it so,” the sooner will 
each have his wants satisfied. 
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LECTURE UPON THE ELECTRIC LIGHT. 





Deuiverep Ocr. 17, 1878, BEFORE THE AMERICAN Gas-LiGHT ASSOCIATION, | 
By Prof. HENRY MORTON, Ph.D., 
Pres. Stevens Inst., HoBoKeEn, N. J. 
[Concluded from page 54. | 


In addition to the other forms or modifications of magneto-electric ma- 
chines—by which name I intend to designate all that I have already 
described, as I do not think that the term dynamo-electric machines, to 
designate those in which electro-magnets, excited by the machine itself, are 
used as producers of the “field of force” or magnetic field in which the 
revolving magnets move, as distinguished from the earlier sort, using per- 
manent magnets or the like, is at all necessary—there are some others 
which should not be passed over without notice. 

In the first place, Mr. Edward Weston, of Newark, is manufacturing a 
machine resembling exactly in appearance, and, as far as I can see, in all 
essentials of construction, that which I have already described and shown 
as Siemens’ laterform. (See Fig. 27.) With severa] of these machines I 
have made numerous trials lately, and find them to run well for as much as 
ten hours at a time, and to give a higher « fliciency in light per horse power 
than any of the other machines with which I have experimented. This 
result seems to agree with the general result of experiments made in Europe 
with the machines of Siemens, and with a general verbal statement which 





Fig. 40. 


was made to me as to the result of experiments at the U. S. Torpedo Sta- 
tion at Newport, R. I., where they have one of these Siemens machines, 

There is also a very efficient machine manufactured by Messrs, Arnoux & 
Hochhausen, of New York. Some of these were used very successfully last 
summer for lighting the bathing beach at Coney Island, and for lighting 
several points in New York during the holiday seasun this winter, and the 
new State House at Albany during its inauguration. 

One of these was kindly loaned to me on the evening of the address here 
reported, but as it was soon afterward required for use by its manufacturers 











1849. 
1852. 
1857. 
1864. 
1866. 
1866. 
1867. 
1867. 
1871. 
1873. 
1875. 
1873. 
1874. 
1878. 


Nollet-Van Malderen—Alliance machine. 

Holmes introduced electro-magnets. 

Siemens introduced peculiar armature. 

Pacinotti, the first continuous current machine. 

Wilde made his first form of machine. 

Siemens & Halske, same principle as Ladd. 

Ladd, self-exciting principle. 

Wheatstone developed same principle. 

Gramme first described his continuous current machine. 
Wilde describes his second form. 
Siemens describes his machine. (Fig. 27.) 
Farmer patented machine like Wilde’s second. 
Lontin machine, for many circuits. 

Gramme’s alternating machine. 


In considering the practical application of the electric arc as a source of 
light, it beeomes very important to notice with accuracy just what is the 
chief location of light in the ignited poles, and how this may be affected 
by various conditions. 

Thus, in the first place, if we are using a machine with a current of uni- 
form direction, we will find that the upper or positive pole, as they are 
generally arranged, soon acquires a cup-shaped form, as shown in Fig. 40, 
and that the most intensly luminous portion of the carbon is the interior of 
this positive cup. The edges of this cup wil! evidently cut off this light 
from spreading upward for a very considerable angle, while on the other 
hand all the light from this interior luminous area will pass freely down- 
ward. From this it will of course follow that very different results would 
be obtained if, with such machine and arrangement of the carbons, the 
lights were measured from below, or on a level, or from above. 





Fig. 41. 


If the two carbon points are not placed truly in line with each other, 
then we have such a state of affairs as is shown in Fig. 41. 

Here, evidently, while the light from the hollow positive pole would 
radiate freely in front, it would be largely cut off behind, and escape only 
with a medium degree of facility at either side ; in fact, measurements 
made with such arrangement show the following figures: 

Representing by 100 the light emited, in a horizontal position, when the 
points are in line, we have for the various directions, when they are dis- 
placed as shown in Fig. 41:—In front, 287 ; laterally, 116 ; backward, 38. 





I have not had an opportunity to make any examination of, or experiments 
with it. It much resembles the second form of Wilde, or the Farmer ma- 
chine in general arrangement. 











In describing the various forms and modifications of these machines I 
have not attempted in all cases to follow the chronological order of each 
step, as this would sometimes have involved the skipping about from one 
type of machine to another. I will now, therefore, give an abstract of the 
chronology of the subject, following Dr. Schellen’s book as an authority 
for a part of the list: 

1831. 

1832. 

1833. 

1836. 


Faraday discovered magneto-electric induction. 
Pixii made first magneto-electric machine. 
Saxton made magneto-electric machine. 

Clarke made magneto-electric machine. 





In the report of experiments made by a committee of the Franklin Insti- 
| tute (see Journal of that Society, vol. 75, p. 301) 1 find the record of a 
| similar set of measurements, as follows: 


Front....... ye ere eae 2,218 candles, 
SN Se ee oe 578“ 
Re Sait ater cas ee aa 57 
RE he th, Gri rh Ag 111 os 


i 


3,485+4=871 

“The light produced by the machine, under the same conditions, except 
|the carbons being adjusted in one vertical line, was 525 candles. This 
would seem to indicate that nearly 66 per cent. more light was produced 
) by this adjustment of the carbons; but a close study of the conditions sat- 
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isfied us that such is not the case, and that there is no advantage to be de- | 
rived from such adjustment, except when the light is intended to be used 
in one direction only.” 

This shows us, among other things, how very great a difference of re- 
sult in candle power may be obtained with the same apparatus, if a differ- 
ence occurs in the arrangement of the points ; and it also explains why an 
are which gives a very high candle power when measured, may quite fail to 
exhibit anything like an equal degree of actual illuminating power when 
put to some practical use. 

Thus, in the case just cited, while the candle power, measured from the 
front, would be 287, the average for all directions would be only 139, or 
about one-half as great. 

In this connection a certain advantage is found in the use of machines 
with alternating currents. Here the carbons both burn away alike to 
pointed ends, and the light is thus much more equally distributed on all 
sides. (See Fig. 42.) 

In most of the machines now in use the current which produces the light 
is the same which passes around the coils of the stationary magnets, by 
which the field of force is developed; hence there is the most intimate re- 
lation between the machine and the lamp, and any finctuation in the 
resistance offered at the latter is at once felt at the machine. To eliminate 
this source of uncertainty and irregularity, in some experiments which I 
have lately conducted with various machines I have employed a simple, 
substantial holder for the carbons, with means of adjustment from time to 
time by band. This requires, of course, the frequent attention of an assist- 
ant during the experiments, but by this means I have obtained more 
constant and favorable results, from all the machines tried, than with any 
of the automatic lamps. 

Next to this I have found the Brush lamp to be most satisfactory, when 
used with its own machine. 














Fig. 


42. 


As the structure of this lamp is very simple, I will give a description of it 
here. 

This lamp is shown in Figs. 43 and 44, in which a is a helix of insulated 
copper wire, resting upon an insulated plate, , upheld by the metallic 
post, c. Loosely fitted within the helix is the core d, partly supported by 
the adjustable springs e. The rod, f, passes freely through the centre of 
the core, d, and has as its lower end a clamp for holding the carbon pencil. 
A washer, A, of brass, surrounds the rod, /f, just below the core, d, and has 
one edge resting on the lifting finger attached to the latter, while the other 
edge is overhung by the head of an adjustable screw stop, .. 

The meta post, ¢, is supported and guided by a tubular post, i, secured 
to a suitable base plate. Attached to the lower end of the post, c, and 
passing out through a slot in i, is the arm, y, supporting an insulated 
holder for the lower carbon. 

If now one conducting wire from the machine be connected to the base 
plate, and the other to the lower carbon holder, the current of electricity | 
will pass up through the posts, i and ¢, through the helix a, rod, f, and 
he carbons, kk, thus completing the circuit. 


The axial magnetism produced in the helix will draw up the core, d, and | 
‘ 


it, by means of the lifting finger, will raise one edge 
of the washer h, which, by its angular impingement 
against the rod, f, clamps and lifts it to a distance 
controlled by the adjustible stop, x 
the carbon points far enough to produce the light. 


, but separating 

As the carbons burn away, the increased length of 
the electric are increases its resistance, and weakens 
the magnetism of the helix, and therefore the coil, 
rod, and carbon move downward by the force of grav- 
ity until, by the shortening of the arc, the magnetism 
the 
When, however, the downward 


of the helix is strengthened, and downward 
movement arrested. 
movement is sufficient to bring the clutch-washer, A, 
to the support, g, it will be released from the clamp- 
ing effect of the lifting finger, and the rod, /, will 


slip through until arrested by the upward move- 





ment of the core, due to the increased magnetism of 
the helix. 

The normal position of the clamp-washer is with 
the edge under the adjustible stop, just touching the 
support, g, the office of the core being to regulate the 
slipning of the rod through it. If, however, the rod, 
irom any cause. falls too far, it will tustantly and au- 





tomatically be raised again, as at first, and the carbon 





points thus continued at the proper distance from 


Fig. 43. 


each other. 

In the lamps used in these experiments, the helix was composed of two 
separate insulated wires wound together, so that, by means of suitable pin 
contacts, shown at the top of Fig. 10, they could be connected either in 








44. 


Fig. 


couples or end to end, thus varying the intensity of the magnetism of the 
helix. Thus, in connection with varying the weight to be lifted by the 
magnetism of the helix, either by loading the core or increasing the upward 
thrust of the springs, enabled us to adjust the lamp to suit the varying 
qualities of the currents dealt with. 

Several new methods of arranging the carbons, and rendering them more 
or less adjustable automatically, have been recently suggested or put in 
practice. 

Thus, in Nature for Dec. 19th, 1878, I find a plan described by Wilde, 
which consists in placing two carbon rods beside each other, as in the Jab- 
lochkoff candle, but without any insulating material between them. Under 
these circumstances the author states that the are will keep to the extremi- 
ties of the rods, or will run to them if established elsewhere. 

To provide against extinction, and secure automatic relighting, one of the 
holders is hinged so as to allow its carbon to fall against the other unless 
pullei away by an electro-magnet in circuit. This arrangement is certainly 
very simple, and free from many of the objections offered in connection 
with the Jablochkoff candle. 
mum light will be developed between the two rods, or, in other words, on 


[It will be seen here, however, that the maxi- 


their respective inner surfaces where it will have the least facility for pro- 
ducing useful effect. 





A very curious modification of this candle has been made by Mr. Edward 
Weston, in which he places a strip of some relatively volatile matter on the 
backs or duter sides of the parallel carbon ruds. The are then forms across 
from these parts, and the incandescent vapor assumes much the appearance 
of a gas flame. 

Among the recent forms of lamp described in Dr. Schellen’s recent work, 
‘** Die Magnet- und Dynamo-Elektrischen Maschinen,” are several announc- 
ed by the Siemeus-Halske firm. 


In one of these, twe carbons inclined towards each other, are allowed 
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to descend, and thus bring their upper ends together by the with- 
drawal downwards of a non-conducting interposed rod, whose motion is 
controlled by an electro-magnet in the circuit. 

In another, which, however, looks like a suggestion rather than a practi- 
cable machine, the carbons are arranged so that the lower one is constantly 
vibrating up and down, and the upper one simply rests upon it, except in 
so far as it is being cunstantly knocked away by the motion of the lower 
one, which motion is effected by an electro-magnet in the circuit. 

A much more complete apparatus, on the same general principle, we will 
describe presently. 

Among the latest developments in electric lamps may be reckoned the 
plan of Mr. Werdermann, which may be described as follows : 






































Fig. 45. 


Mr. Werdermann makes one electrode to consist of a dise of carbon, ta- 
pering in thickness from the centre to the circumference on one side, and 
flat on the other. The other electrode is a very fine and thin rod of carbon, 
with one end pointed. The dise is placed horizontally with the rounded 
side downwards, and the thin rod vertically, and in contact with the disc, 
the current being supplied via the metal collar by which tke rod is sur- 
rounded near the top. On passing the electricity the fine point of the car- 
bon rod above the collar becomes incandescent, and a very small electric 
arc is produced between the twe carbons. Referring to the diagram (Fig. 
45), the upper carbon is shown at c, and the rod carbon atc. The former 
is supported by means of an adjustable jointed bracket B, attached to the 
The rod carbon is guided by the spring collar on the top of 
the stand, and to which the connection is made, and is supported by the 
fine cord, running over the pulley p. This cord is attached to the clasp p 
at the bottom of the rod and to the balance weight w, by which the rod is 
maintained in constant, practical, though not absolute contact with the 
dise. Round the upper part of the dise is a metal band a, to which the cir- 
cuit wire is attached, and the current thus passed on to the next lamps. 

‘This lamp, (says the Jronmonger of Nov. 9), ‘‘ was tried on October 28, 
and again on November 6, on the works of the British Telegraph Manufac- 
tory (Limited), Euston Road, London, the current being derived from a 
small Gramme machine of two-horse power. 


wood stand. 


At the commencement two 
lights were maintained equal to 640 candles, and the light was perfectly 
steady. Subsequently the current was sent through a row of 20 lamps, the 
light of each being equal to 40 candles; still the light was steady. Mr. 
Werdermann asserted his ability to distribute the current from the small 
machine then at work so as to divide it among 60 lights. In that case the 
light would inevitably be small; but enough is apparent to prove that, so 
far as a current will bear division, Mr. Werdermann will be able to utilize 
it.” 

It will be noticed that here, as with all other lamps working by incandes- 
cence, there is great loss, which increases with the subdivision. A Gramme 
machine utilizing two-horse power should give, with an ordinary lamp, a 
light of from 1,000 to 1,500 candles, in place of the 640 here claimed from 
two lamps, or the 400 candles claimed for ten lamps. 

A yet more recent system is that developed, or, we might rather say, 
pow in course of development, by Profs. Elihu Thomson and Edward 
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| Houston, of Philadelphia, which they have themselves described as fol- 


| lows: 


‘* As is well known, when an electrical current, which flows through a 
conductor of considerable length, is suddenly broken, a bright flash, called 
| the extra spark, appears at the point of separation. The extra spark will 
appear, although the current is not sufficient to sustain an arc of any ap- 
preciable length at the point of separation, 

‘«In our system, one or both of the electrodes, which may be the ordinary 
The 


at such a distance apart that in their motion toward 


carbon electrodes, are caused to vibrate to and from each other. 
electrodes are placed 
each other they touch, and afterward recede a distance apart, which can be 
regulated. ‘These motions or vibrations are made to follow one another at 
such a rate that the effect of the light produced is continuous ; for, as is 
well known, when flashes of light follow one another at a rate greater than 
25 to 30 per second, the effect produced is that of a continuous light. The 
vibratory motions may be communicated to the electrodes by any suitable 
device, such, for example, as mechanism operated by a coiled spring, a 
weight, compressed air, etc.; but it is evident that the current itself fur- 
nishes the most direct method of obtaining such motion, as by the use of 
an automatic vibrator, or an electric engine. 

‘*In practice, instead of vibrating both electrodes, we have found it nec- 
essary to give motion to but one, and since the negative electrode may be 
made of such size as to waste very slowly, motion is imparted to it, in pre- 
ference to the positive. The carbon electrodes may be replaced by those of 
various subtrances of sufficient conducting power. In this system, when 
desired, an independent battery circuit is employed to c ntrol the extinction 
and lighting of each lamp. 

“The following is a description of one of the forms of electric lamp 
which we have devised, to be used in connection with our system of electric 
lighting : 

“A flexible bar, 5, of metal is firmly attached at one of its ends to a pil- 
lar, p, and bears at its other end an iron armature, a, placed opposite the 











G =\)| 























Fig. 46, 


adjustable pole-piece of the electro-magnet,m. <A metal collar, c, supports 
the negative electrode, the positive electrode being supported by an arm, j, 
attached to the pillar, p. The pillar, p, is divided by insulation at 7 into 
two sections, the upper one of which conveys the current from the binding 
post, marked +, to the arm, j, and the rod, r, supporting the positive 
electrode. 

“Ihe magnet, 7, is placed as shown by the dotted lines, in the circuit 
which produces the light. The pillar, p, is hollow, and has an insulated 
conducting wire inclosed, which connects the c‘rcuit-closer, v, to the 
The current is conveyed to the negative elec- 





binding post, marked — 








; 
7 
i 


oe ia hebinnmmcns “ 








Sections iain 














¥ 


d 
v 


orts 
L, S| ’ 
nto 
ling 
tive 


cuit 
ited 
the 














MB tase 

















Feb. 17, 1870. 





trode through 5 and the coils of the magnet, m. When the electrodes are 


in contact, the current circulating through m renders it magnetic and at- 


tracts the armature, a, thus separating the electrodes, when, on the weak. 
ening of the current, the elasticity of the rod, 6, again restores the contact. 
During the movement of the negative electrode, since it is caused to occur 
many times per second, the positive electrode, though partially free to fall, 
cannot follow the rapid motions of the negative electrode, and therefore 
does not rest in permanent contact with it. The slow fall of the positive 
electrode may be insured either by properly proportioning its weight, or 
by partly counterpoising it. The positive electrode thus becomes self- 
feeding. 

‘The rapidity of movement of the negative carbon may be controlled by 
means of the rigid bar, /, which acts, practically, to shorten and lengthen 
the part vibrating. In order to obtain an excellent but free contact of 
the arm, j, with the positive electrode, the rod, 7, made of iron or other 
suitable metal, passes through a cavity filled with mercury, placed in 
electrical contact with the arm, j. Since the mercury does not wet the 
metal rod, 7, or the sides of the opening through which it passes, free 
movement of the rod is allowed without any escape of the mecury. We 
believe that this feature could be introduced advantageously into other 
forms of electric lamps. 

‘*In order to prevent a break from occurring in the circuit when the elec- 
trodes are consumed, a button, v, is attached to the upper extremity of 
the rod, #, at such a distance that when the carbons are consumed 
as much as is deemed desirable, it comes into contact with a tripping lever, 
t, which then allows two conducting plugs, attached to the bar, v, to fall 
into their respective mercury cups, attached, respectively, to the positive 
and negative binding posts by a direct wire. 
the lamp out of the circuit.” 


This action practically cuts 


‘* PHILADELPHIA, Sept. 19, 1878.” 


In a later publication (Journal of the Franklin Institute for January, 
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1879), the same inventors describe a further modification and extension of | 


their system, as follows: 


‘‘The following apparatus was devised by the authors for the purpose of 
obtaining induced reversed currents for use in electric illumination. These 


scription of which has already been pub- 
lished. 

**Our method of operation is as follows:— 
A reversed primary current is caused to in- 
duce reversed secondary currents in second- 
ary coils provided therefor. These secondary 
currents are caused to give vibrations to 
to carbon electrodes, and thereby at the 
same time produce a partial are between 
them. With sufficient strength of primary 
current, a considerable number of secondary 
currents are obtained, each of which is able 
to operate one of our vibrating lamps. 

‘*The use of a vibrating lamp admits of a 
wide range in the size of the carbons em- 
ployed. 











Fig. 47. 


glass vessel for protection from the atmos- 
phere. To moderate the brilliancy opales- 








With this notice of the newest, or, as we may say, youngest system of 
electric lighting, which has its birthday with the new year, I may well 
conclude this hastily prepared and imperfect notice of this very interesting 
subject, and if what I have here thrown together may supply at least ma- 
terial for a fuller treatment, or a skeleton on which a completely organized 
structure may be constructed, I shall have accomplished all that I could 
hope. 

Before concluding this address I should draw attention, in a more direct 
manner, to something which has been developed indirectly in the course of 
my remarks; and that is that the loss of efficiency in the electric force as & 
means of producing light, when it is divided, is not a unique phenomenon, 
but is exactly paralleled in the case of ordinary combustion. 

If gas is burned in very small flames we may get almost no light from it, 
, if we burn it in very large flames, the amount of 
light developed will increase in a much higher ratio than will the amount of 


and, on the other hand 


gas consumed. 

Thus I have here a new burner made by Sugg, of London, with three con- 
centric argand rings which burns 30 feet of gas, and yields a light equai to 
196°4 candles. The same amount of the same gas burned in six standard 
five foot burners yielded a light of 114 candles. Here is a gain of over 70 
per cent. in the total light produced, by simply concentrating the combus- 
tion in one large flame in place of dividing it into six small ones. 

In the case of the ordinary lime-light we have anothe: instance of yet fur- 
ther concentration. 

Here, with a consumption of about 7} feet of gas an hour, in a burner 
with three jets heating a cylinder of lime from all sides, we obtain a light 
equal to 260 candles in every direction. 

This shows very clearly the illogical character of the comparisons so often 
made between the concentrated light of the electric are and the divided 
light of the ordinary gas burner. 

Heretofore electric lights have only been practically developed in their 
concentrated form, and it certainly has not yet been shown that, when di- 
vided there will be an enormous loss of efficiency. Gas, on the contrary, 
has heretofore only been practically used in its divided form, and there can 
be no doubt that its efficiency is capable of much increase when it is burned 


| in a concentrated manner. 
currents we use with a vibrating lamp, a de- | 





When a light of very moderate | 
intensity is desired, the carbons are made of | 
very small size, and are placed in a closed | 


cent glass is used. To obtain the highest efficiency of inductive action | 
from a set of primary coils,,the following form of induction of coil was de- | 


vised :—the primary coil, P, surrounding the core, C, is provided with a 
secondary coil, S, adjacent to it. The ends / and F’ of the bobbin are 
made of disks of iron concentric with the core, C, and slit from centre to 
circumference, The outer extremities of these disks are connected by 


wines or sheets of iron, Z, to one another, forming in this manner an in- | 


duction coil encased in iron, or one whose core has its north and south 
extremities magnetically conected. The strength of the current developed 
in the secondary coil is greatest when the core, C, which is movable, is 


inserted so that both of its extremities are in contact with Hand F. By | 


withdrawing this core, the currents in the secondary coil may be weakened 
to almost any desired extent. This coil is best adapted to the use of 
primary currents whose direction is constantly changiug. All the wire 
being completely surrounded by iron, whose direction of magnetic polari- 


zation if rapidly changed, the highest inductive effect is thereby produced | 


in the secondary coil. 


‘* The variations in the intensity of the induced currents will, of course, | 
| regulates the motion ; and the pulleys and belts by which the power is 


be followed by variations in the intensity of the light emitted by the lamp. 
The movement of the core may therefore be made to increase or decrease 
the intensity of the light.” 





It is here where the actual contest will come in, and the relative success 
of the two sources of light in each field will depend upon what it will ac- 
complish in that field and not in some other. In other words, we must com- 
vare the divided electric lights (say Mr. Edison’s, when they become visi- 
ble) with ordinary burners, and the electric-are light with the lime-light, or 
some such concentrated form of gas burning. 


THE END. 





[From Translation in ‘* Van Nostrand’s Magazine.”) 
The Gas Engines at the Paris Exhibition. 
cocisioiniedlaiaataliieation 


By M, ARMENGAUD, JR. 
ABSTRACT OF THE AUTHOR’S ADDRESS AT THE CONFERENCE DU TROCADERO. 


The attention of most of those in attendance at this Conference has 
been drawn at the Exposition to certain machines, which, in their general 
But upon 
approaching them it is readily seen that the similarity is only apparent; 
the movements of these motors are accompanied by a series of slight deton- 
ations, and a near inspection reveals the fact that attached to each is a 
perforated chamber, within which burns a flame which seems to give life to 
The motive power is derived 


appearance and mode of working, resemble steam engines, 


the machine. 
from illuminating gas, not from steam. 
It is proposed to present to the conference some explanations of the 


These are the gas motors. 


structure and mode of working of the different engines of this class exhib- 
ited at the Champ de Mars, and to consider the possible future achieve- 
ments of these engines if they continue the progress so clearly made 
manifest by this exposition. 

Such a progress would hardly seem to possess sufficient interest to hold 
the attention of an audience not composed exclusively of engineers. But 
it is proposed to relieve the subject of its technical character as far as pos- 
sible, and present the more general form of discussion, The task is 
rendered easy by the very happy circumstance that in the working of a gas 
engine we find a summary of the most beautiful applications of scientific 
principles. 

A gas motor possesses the essential organs of the steam engine; the 
cylinder which receives the gaseous fluid; the piston which, by aid of a 
rod and crank, transmits the pressure to the shaft; the fly-wheel which 


conveyed to the machines to be driven. 
The gaseous fluid is a mixture of gas and air, in such proportions as is 
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most susceptible of explosion when brought in contact with an ignited 


body. The mixture is exploded by the little flame before mentioned, and 
the products of the combustion, suddenly dilated by the heat, urge the 
piston and develop the motive power. The gas on burning combines with 
the oxygen of the atmosphere; that is to say, the carbon is converted into 


carbon dioxide, and the hydrogen into water. This change is completed 


only under the condition that the volume of air is sufficient to afford the 
proper amount of oxygen; the gas requires about seven times its volume 
of air. The combustion may be completed in the open air or in a closed 


space. An example of the first kind is afforded by the burners in metal- 


lurgical works. The gas and air arrive separately and by small quantities at 


a time, so that their union is affected without sensible noise. If, however, 
the air and gas are mixed in advance and ignited in a closed space, then 
the cumbustion takes place throughout the whole mass at once; a strong 
detonation and a probable rupture of the envelope immediately follow. 
such kind are the explosions which result from the careless leaving a gas 
pipe open in a closed room, The gas, diffusing throughout the room, be- 
comes capable of explodin 


g as soon as the volume of gas is equal to one- 
twentieth the volume of the air. 

The flame is not absolutely necessary to effect the explosion, as an 
electric spark will serve the same purpose ; but it is necessary to establish 
a point of intense heat somewhere in the mixture. 


The effects of gas explosions are explained, as are those of powder explo- | 


sions, by the enormous increase of volume of the combustion products at 
the instant of burning. 

In the case of the mixture most suitable for explosion, seven parts of air 
to one of gas, the explosion develops 10,180 units of heat for each kilogram 
of gas used, or 6,000 units for each cubic meter. 
communicated to the 


The heat is instantly 
gaseous products, raising the temperature about 
2,700 degrees. 

Now, as gas dilates to the extent of 1-273 of its volume for each degree of 
rise of temperature, it follows that a heat of 2,700 degrees would expand 
the mixture to nearly ten times its normal volume. 

When a mixture of twelve parts of air to one of gas is exploded in the 
cylinder of a gas engine, the heat developed by the explosion is about 
1,400 degrees, and the gases develop a tension of six atmospheres. 
effect on the piston is the same as would be produced by the introduction 
of a gas or vapor under a pressure of six atmospheres, and exactly as in the 
case of such vapor do these gaseous products of explosion, by their expan- 
sion, urge the piston of the engine. In this way is the work of gas engines 
developed. 

Gas engines have many points of resemblance to steam and hot air en- 
gines. In one as in the others it is the expansion of a gaseous fluid which 
Whatever the nature of the fluid, its 
elastic force is employed to move the piston. 


originates the work of the engine. 
This fluid, then, is only an 
intermediate agent employed to convey heat, and giving up a portion dur- 
The heat which disappears is converte d 
This cor- 
relation of heat and motion is one of the most beautiful conceptions of 
modern science. 


ing the process of transportation. 
into mechanical work, and is the source of power in the motor. 


The essential differences in the various kinds of motors above mentioned | 


reside in the different modes of communicating heat to the iutermediate 
gaseous body. 

In steam engines heat is first employed in converting water into steana, 
apd then in augmenting the heat of the steam. The vaporization is effected 
outside of the cylinder 
the 
the 


that is to say, in the boiler, and some time before 
In hot air engines the heat which dilates 
air is equally apart from the cylinder. 


steam acts upon the piston. 


It is quite otherwise with gas motors, for in these the heat is developed 
within the cylinder and in the midst of the gaseous mass, and only at the 
moment that power is wanted. As there is no storing up of the heat, nor 
any transportation of it, these causes of loss are avoided. 

The advantages of such a mode of production and utilization of heat are 


apparent. While in the steam engine the time of firing up, of evaporating 


the water, and of raising the steam to a proper temperature is necessarily | 


consumed, in the gas engine it is only required to admit the gaseous mix- 


ture by a single turn of the stop-cock. Furthermore, the gas engii 


consumes fuel only while it is doing work. In this quality it possesses a 


great advantage over other heat engines in those branches of industry 


which require only an intermittent application of power. 

Although the conception of the employment of a detonating mixture as a 
source of power-is a simple one, the practical realization is not without 
complexities. The heat developed by the explosion of the mixed gases in 
the oid Lenoir gas engine was communicated to the products of the explo- 
sion and the excess of air too suddenly ; the expansion was too violent, and 
Its ill effects 


nitigated by admitting air in large excess before the explosian. 


in no way like the motive force in steam or hot air engines, 
were only I 


ar | 
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Such sudden shocks were not in keeping with the regular motion required 
of a motor. 

Furthermore, the heat tended to escape as rapidly as it was generated, 
by conduction through the sides of the cylinder. A testing of the cylinder 
resulted, which was only partly avoided by a current of water on the 
outside. 

The heat developed in the cylinder of the gas engine tends to disappear 
in two ways: one by conduction through the sides of the cylinder, and 
subsequent radiation, and the other by the expansion of the gaseous pro- 
ducts left after combustion. The first of these is useless ; the other useful. 
Utility demands that the first should be counteracted and the second 


developed. One step toward the accomplishment of this object is attained 
by allowing a very rapid expansion of the gases in the cylinder. 
gines ought therefore to work with high velocity. 

Loss of heat is also occasioned by the escape frum the cylinder of the 
It is clearly necessary, furthermore, to 


Gas en- 


mixture at a high temperature. 
| develop all the heat of which the original combustible gas 1s susceptible. 
'This is attained by its complete combustion, which depends upon the 
| method of mixing with air and igniting. 
| Such are the requirements for good service in gas engines, 
to explain to what extent they are fulfilled in the gas motors of the Exposi- 
tion, first glancing at the history of previous experiments in this direction. 


We propose 


As with all other great inventions, many nations claim the honor of pro- 
| ducing the first gas engine. A very complete and impartial history of the 
| subject has been written by M. H. Tresca, who presides over this confer- 


‘ence. From this history are largely drawn the notes here presented. 


The application of gun-powder as a motor preceded the use of both steam 
and gas. Before thinking of the employment of steam, Papin constructed 
lan engine to be driven by cannon power, following suggestions made by 
Huyghens in 1678, and Hautefeuille in 1680. In the 
by Papin in 1688, and which contains a piston and valve, he did not seek 


machine described 


to utilize in a direct manner the expansion of the gas, but only the force, 
| which is the direct result of this expansion. It was upon the same princi- 
ple that he devised a little later a steam engine. 

John Barber, in 1791, was the first wuo proposed to produce a motive 
force by burning hydrogeu or other inflammable gas, 
| without a piston, and was only urged by the force of a jet leading from the 


But his engine was 


vessel in which the explosion was produced. 


Then came the inventions of Thomas Mead and Robert Street, in 1794, 


who employed—one the gas resulting from the combustion of some sub- 
stance in a fire, and the other the volatile vapor produced by dropping 
petroleum or terebenthine or similar substances into the cylinder. 

To Philip Lebon, who invented gas illumination, is to be ascribed the 
honor of devising the principles of construction and working of the gas 
engine. 

It is most remarkable that in the machine described by Lebon in his 
patent of 1799, there are two pumps one for the air supply and the other 
These imply a certain state of compression be- 


for the inflammable gas. 
fore the explosion, an idea which is one of the most salient. points of the 
improved motors of the Exhibition. Lebon also devised the use of the 


electric spark for igniting the mixture, a method employed in the Lenoir 





| engine. 
Experiments by Rivaz in 1807, by Samuel Brown in 1823, and by Talbot 
A patent in this latter year by MM 


in 1840, only need be mentioned here. 
Demichelis and Monnier describes for the first time the use of gas. 
generated in an apparatus which formed part of the engine. 
tents coal gas was replaced by vapor from petroleum and by other volatile 
Other inventors proposed to use air which had been carburetted 


It was 
In some pa- 


| liquids. 
| by passing through naphtha, benzine or similar liquids. 
| Omitting the names of many experimenters of this period, Hugon (1858), 
and Lenoir (1859), may be mentioned as being entitled to the honor of first 
applying gas motors to industrial purposes. These two forms were known 
and enjoyed celebrity in 1867. Several Hugon engines figurad in the French 
section in the Exposition of that year. ‘ 
It is unnecessary to describe ere the details of these machines. It is 
sufficient to say that they utilized directly the expansion of the gases. The 
piston at each stroke admitted on one side the mixture which was ignited at 
\the middle of the stroke, and expelled on the opposite side the products of 
The essential differences of the two systems was in the 


the combustion. 
distribution and mode of igniting the gases. 
for this latter purpose, and Lenoir au electric spark from a Rhumkorff 


Hugon employed a gas fiame 


coil. 

The Hugon engine is supplied with an apparatus for carefully adjusting 
the quantities of air and gas supplied to the cylinder; but it does not ap- 
pear that any advantage in the way of economy of consumption of gas has 
been gained over that afforded by the Lenoir engine, 

Next to these forms came the engine of Otto and Langen of Cologne, 


This is a vertical engine, the former were horizontal. The principle of ac- 
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tion of the Otto engine is different inasmuch as it utilizes the effect of ex- 
pansion in an indifferent manner only. 

The piston rod urges the shaft only in an intermittent manner ; it is 
geared to a pinion on the shaft which engages the shaft by means of a fric- 
On the up stroke the piston is driven 
violently by the expansive force of the gases till the pressure of the mixed 


tion pulley only on the down stroke. 


products equals the atmospheric pressure, and is carried beyond this point 
by acquired momentum. It stops only when the work of the atmospheric 
There results 


a rarefaction under the piston, so the down stroke is urged by atmospheric 


resistance has absorbed the accumulated work in the piston. 
pressure aided by the weight of the piston. This descent is the effective 
stroke of the engine, for it is only then that the piston rod is connected to 
the driving shaft. 

This method of employing the effects of the explosion only indirectly has 
yielded good results economically ; affording one horse power for a con- 
sumption of one cubic meter of gas per hour, in place of 2.7m as in the Le- 
noir and Hugon engines. But the noise of the engine as in the former 
cases is quite unendurable, and has led to its rejection. 

Claude Segre, an Italian engineer, and M. Schmitz, the engineer of the 
Paris gas company, have made a thorough study of these systems of motors, 
and with the result of the following classification into two general divis- 
1008, 

Ist. That system in which the expansive force of the gases acts directly 
upon the piston and, through this, upon the other moving parts, as in the 
Lenoir and Hugon engines, and 

2. That in which the force of the explosion urges the piston (which for 
the moment is free) until a partial vacuum is created below it, when the 
atmospheric pressure is brought to act, and at return stroke producing the 
effective work. 

Sometimes both plans of action are exhibited in the same engine. 


This includes the Otto and Lavgen engine, 

An 
example of this kind is afforded by the Gilles motor, a specimen of which 
was exhibited in the English section of the Exposition. 
improved form of which there are three kinds, represented respectively by : 
Ist, the motor of Mr. Otto, of Cologne ; 2d, the engine of Louis Simon of 
Nottingham ; and 3d, the engine of M. Bisschof. 

In the engines of Messrs. Otto and Simon, the mixture of gas and air is 
compressed before explosion, so that the initial pressure at the moment of 
ignition is twelve atmospheres ; double that obtained in the Hugon and 
Lenoir engines where thé mixtures before explosion were of a tension of at- 
Furthermore, in these new forms the ignition of 


This belongs to an 


mospheric pressure only. 
the gases is gradual. 

The two ideas of previous compression of the mixed gases and a gradual 
combustion, instead of a violent explosion, distinguish the improved en- 
gives from the old forms. 

We will describe these systems more particularly : 

The Otto engine resembles externally a single acting steam engine. It 
has a single horizontal cylinder, open at one end and closed at the other, 
with a head furnished on the inner side with a conical cavity. 
is connected by a crank with the shaft of the fly-wheel. 


The piston 
Behind the cylin- 
der is the supply chamber, which is furnished with a direct connection with 
the main shaft. 
cylinder, but leaves a space equal to about two fifths of the capacity of the 
cylinder. This is the compression chamber. 

The cylinder serves the double purpose of compression pump and work- 
ing cylinder, which is perhaps not the least of the characteristics of the new 


The pistons at the in-stroke does not reach the end of the 


system. 


The complete cycle of motions in the Otto engine is accomplished only by | 


two complete revolutions of the working shaft, or four strokes of the piston. 
It comprehends the four following phases, viz : 


Ist. The piston makes an up-stroke drawing in the explosive mixture of 
gas and air: 

2d. The inlet cock closes and the piston returns, compressing the gase- 
ous mixture ; 

3d. At the moment the down-stroke is completed, and while the tension 
of the gases is somewhat above two atmospheres, the mixture is inflamed, 
and the consequent expansion causes the piston to make an up-stroke : 

4th. The piston returns driving out the expanded and cooled gases, 

Thus of four strokes of the piston, only one (the third) conveys motive 
force to tho shaft. . 

The second consumes power ; the other two have no appreciable effect. 

Such a method of working calls for a heavy fly-wheel, the accumulated 
work of which accomplishes the compression of the gases. 

A special regulator to the engine intercepts the supply of gas and delays 
the ignition whenever the velocity becomes too great. Furthermore, the 


engine works without noise—a great advantage over the Otte and Langen 
motor. 

The effective working power of the engine is of course the difference be- 
tween that afforded by the expansion of the gases and that absorbed by the 


| compression. The indicator diagrams show a regular curve of pressures 
very different from the line of abrupt changes exhibited by the Lenoir en- 
| gine, 

| The regular decrease of pressure in the Otto engine is due to the method 
lof burning the mixed gases. The combustion is retarded so that the heat 
| developed is absorbed by the gases, at a rate that is better in accord with 
the motion of the piston. 

M. Otto has accomplished this by his method of mixing and admitting 
his gases. He employs two different mixtures ; one of fifteen parts air to 
lone of illuminating gas, which he calls his ‘*feebly explosive mixture ;” 
the other of seven parts air to one of gas, is called his ‘‘ strongly explosive 
mixture.” 

During the working of the engine, and at the moment when the gases are 
about to be ignited, the contents of the cylinder are: products of the pre- 
ceding explosion, atmospheric air, hydrogen, and hydro-carbon gases. 





| These are not uniformly diffused, but owing to the position and action of 
| the valves, the most combustible portion is at the bottom of the cylinder at 
the point of ignitiov, and the combustibility probably decreases quite reg- 
| ularly from the bottom of the cylinder to the piston. 

The result of this condition is a prolonged explosion, and the force of ex- 
pansion is less of the nature of a shock than in the previous engines. 

In order to insure combustion with proper rapidity, a jet of “‘ strongly 
explosive mixture” is made to traverse the mass at the critical moment. 

Such is the principle of action of M. Otto’s engine. It satisfies the theo- 
retic conditions indicated above. That it employs heat to good advantage 
is indicated by the small loss shown by the outside cooling of the cylinder. 
Experiments prove a heating of 35 litres of water per hour for each horse- 


power, the water being raised from 10° to 86°C. 

This is 2,520 units of heat; as 6,000 units are generated by the combus- 
tion, the loss is 42 per cent. The loss in the Lenoir engine, according to 
M. Tresca, was 85 per cent. 

The principle of compression was employed in the hot air engines, Eries- 
son and Franchot both applied it in their motors. In these engines it has a 
double use ; at first to diminish the heating which is pernicious to these 
engines, and then also a reduction of the size of the parts of the engine for 
a given power is accomplished. 

But if the previous compression is so advantageous in the working of the 
engine, it may be asked is it equally advantageous to its practical perfor- 
mance? In other words, is the advantage gained an adequate return for 
the work expended in compressing the gas ? 

Calculation shows that the same quantity of gas not compressed would 
yield a greater amount total of motive force, but on the other hand the loss 
by compression is compensated by a better utilization of the heat generated. 

By means of the measurement of the lost heat mentioned above it is found 
that the Otto engine is nearly three times as effective as the Lenoir or Hu- 
gon engine. 

It is not surprising therefore that in plaee of 2-7 metres of gas consumed 
for each horse-power per hour, the Otto engine yields the same power by 
the consumption of one cubic metre or probably less in large engines. 

The principle of action of the Simon engine is essentially the same as the 
Otto, but there are some notable differences in the details. The compres- 
sion is performed in a separate cylinder ; upon the admission to the work - 
ing cylinder the mixture is ignited by a gas flame kept constantly burning. 
The cylinders are vertical and the two piston rods connect with the same 
horizontal shaft. 

The admission of the explosive mixture and the escape of the products of 
combustion are managed by valves worked by cams on the working shaft. 
The mixed gases are admitted in a series of small charges and inflamed suc- 
cessively, thereby insuring a gradual expansion. This method affords also 
|a good economy of heat, a very small quantity of water sufficing to keep the 
cylinder cool. 

The regular variations of tention ir the working cylinder were sufficiently 
shown by the indicator diagrams taken during the exhibition. The curve 
exhibits some slight sudden variations upon the opening of the inlet valve, 
then it rises to full pressure and remains for a time constant ; then falls 
nearly to atmospheric pressure at the opening of the escape valve. It is 
claimed that the consumption of gas is less than one cubic metre per horse 





| 


power per hour. 

One of the peculiarities of M. Simon’s plan is the use of steam in con 
nection with his gaseous mixture. 

It was an idea of the earlier inventors—M. Hugon among the first—to 
reduce the excessive heat in the cylinder by a jet of water. But it proved 
| difficult to regulate. M. Simon introduces a jet of steam from a boiler 
| heated by the escaping gases. The water supplied to the boiler is first 
used to cool the working cylinder. Thus the heat which tends to escape is 
| utilized. Furthermore, the steam in the cylinder tends to absorb with 
| useful effect any excess of heat resulting from the explosion, and also acts 
| to some extent as a lubricant to the piston, 





80 


American Gas Light Journal. 


Feb. 17, 1879. 





M. Simon claims to have obtained results superior, in point of economy | 
of working, to those obtained by the Otto engine. 

The Bisschof engine belongs to the class that utilizs the effects of an ex- 
plosion to drive the piston. The cylinder is vertical and the piston rod 
connects with the shaft in such manner as to utilize in the fullest degree 
the effect of expansion. No water is employed for cooling the cylinder ; the 
result is secured by constructing the cylinder with projecting ribs or 
flanges so as to expose an abundance of radiating surface. 

Engines of small size only have thus far been constructed on Bisschof’s 
system. Most of those made have been designed to run sewing machines 
with a capacity of one-fifteenth to one-half a horse power. The working of 
these costs, in Paris, two cents an hour for the former, and only five cents 
for the latter size. 

It was the intention of the inventor to solve the question of furnishing a 
light motor for domestic use. Its advantages are : 

1st. It employs no water. 

2d. It possesses great stability without specially prepared foundations. 

3d. It utilizes as completely as possible the force of the explosion, by the 
long stroke of the piston. 

4th. All shock is avoided by cushioning the air on the down stroke. 

The cylinder is heated by a gas burner a few minutes before starting, 
otherwise the moisture, resulting from the explosion, might deposit within 
the cylinder and in the absence of oil rust in it. By starting with the cyl- 
inder heated this is avoided. 

The Ravel motor could not be shown at the Exposition under conditions 
that would permit its working. 

In this engine, which is called by the inventor moteur a centre de grav- 
ite variable, the explosion of the mixture lifts a heavy piston. The cylin- 
der is furnished with trunnions which turn in bearings and which being 
prolonged form the axis of the machine. An explosion chamber, either at- 
tached to the end of the cylinder or independent of it, receives the explo- 
sive mixture where it is ignited by a gas-flame ; the heavy piston is thrown 
upward ; the reaction forces the cylinder to onsillede like a pendulum, and 
as at each fall of the piston a new explosion gives it a new impulse, the os- 
cillations are continued. The time of fall of the piston is made to agree 
with ** vibration of the cylinder, by varying the resistances to the rise of 

No experiments have been tried with this engine which would 
expression of a definite judgment in regard to its efficiency, 
principle of its action does not forbid the expectation of a good 
onomy. 

auving thus reviewed the gas engines of the late Exposition, we arrive 
readily at the conclusion that the progress in this direction since 1867 has 
been very great. The improvement is evidently not alone owing to the in- 
genious mechanical devices, but also to a closer study of the utilization of 
heat. The science of thermodynamics teaches us that heat and motion are 
effects of the same cause ; they are equivolent. All loss of heat is loss of 
work or energy, and in case of the motors just considered, the heat produc- 
ed is a measure of the gas employed and the cost of the motive power. 

The expense of working, therefore, depends upon the proper utilization 
of the heat. This expense has of late been much reduced, the consumption 
of 2} cubic meters in the Lenoir engine yielding the same useful effect as is 
cbtained by one cubic meter in the Otto engine. 

The motors of Otto and Simon exhibit superior qualities in the way of 
economical working. If at present the Bisschof engine does not possess the 
same advantage, it still merits a favorable appreciation for having furnished, 
in so complete a manner, a solution of the the problem of supplying a mo- 
tor of one-man power. 

What is more reasonable than to expect of our gas companies a supply of 
heat and force as well as light? Many light industries which require ma- 
chinery might then be pursued at the home of the artisan. 

In thus eulogizing gas engines, it is not to be concluded that they are re- 
commended to replace steam engines. ‘There is a use for all. Gas motors 
will compete with small steam engines, or with water engines ; and in 
places where neither gas nor water power is easily obtained, hot air engines 
may properly be preferred. 

In concluding this glance at recent progress, the wish may be expressed 
that this advance towards the amelioration of human toil shall not be check- 
ed, but that the end may soon be reached in which all of man’s intelligence 
shall be demanded, and almost nothing of his muscular strength. Although 
we are yet far from this desideratum this consoling thought remains to us 
when from this point of view we compare our epoch with antiquity. In 
place of the sad inscription “Sale of Slaves” in the market place, we read 
on modern sign-boards ‘‘ Motive-power to sell.” 


REMARES BY THE PRESIDENT, M. TRESOA. 


I ask permission to call attention a little more particularly to two points 
in the discussion which has been so well presented by M. Armengaud. 
If I estimate correctly the old engines of Hugon or Lenoir consuming 





| Bas in Paris, 75 centimes per hour, as one horse power is 75 kilogrammeter 
| per second, it follows that power at the rate of one kilogrammeter per sec- 
ond costs one centime per hour. If we reckon the work of a man turning 
a crank at five kilogrammeters, it results from the above estimate that the 
cost of this labor performed by the gas engines is five centimes per hour. 
The later improvements however yield such results that one man power 
per hour is afforded for two and a half centimes, 

I add these remarks because the gas engine thus modified is a motor in 
which heat is transformed into work in the best possible manner, and I have 
far more confidence in the future success of these modifications of the gas 
motor than I have in the hot air engines, which require so nruch more 
space and do not conform readily to the theoretic conditions of the problem. 








[From the ‘‘ Gas Trade Circular and Review.”) 


Street-Lighting by the Phoenix Gas-Light Company. 
ee 


The Phenix Gas Company are at work in the Waterloo Read, permission 
for the purpose having been freely given by the Lambeth Vestry. The 
scene of operations is from the South Western Railway Station to Waterloo 
Bridge. Atthe point where the main road is intersected by the tratftic 
which crosses over between Stamford-street and the York road, there are 
two ‘‘ sanctuaries.” Here there are two of Mr. Sugg’s gas lamps, each giv- 
ing the light of 200 candles. Four lamps of 100 candles each occupy the 
four corners furnished by the junction of Stamford Street and the York 
road with the main thoroughfare. By this provision of six powerful lights 
an important centre of traffic is most effectively illuminated. Near the foot 
of Waterloo Bridge are four lamps equal to 50 candles each. Those por- 
tions of the Waterloo Road lying between the bridge and the railway sta- 
tion which are not thus illuminated are provided with lamps of the ordinary 
kind, so fer as concerns the form of the burner, but the quantity of gas 
consumed per hour has been raised from five feet to six feet. These lamps 
are forty-eight in number, and are placed only one-third the distance apart 
compared with the lamps previously existing at that spot. The space be- 
tween the lamps has thus been reduced from sixty yards to twenty yards, 
and the number increased from sixteen to forty-eight. The light from the 
new lamps is that of fifteen candles, as against twelve from the old burners 
in addition to which the light is assisted by the use of opal reflectors, The 
posts are shorter by two feet than those usually employed. The idea.has 
been to give along the length of the road, for a distance of five hundred 
yards, an illustration of good lighting by ordinary lamps properly designed 
and sufficiently near together, accompanied by a concentration of light at 
certain spots where special brilliancy is a practical advantage. Mr. Woodall, 
chief-engineer of the company, furnishes an estimate of the cost as follows : 


Cost of lanterns, posts, burners, fixing, etc., £120; interest on first cost, 
at 10 per cent., £12; lighting, cleaning, repairing, etc., at 15s. per lamp 
per annum, £40 10s. ; gas, 48 burners at six feet per hour, eight at 15, and 
twu at 35; total, 478 feet per hour, which, multiplied by 4,200. the number 
of hours during which lamps are alight in the year, gives 2,007.600 cubic 
feet, at 3s. 4d. per 1,000, £334 12s. ; total, £387, representing the cost of 
gas used in lighting a broad road 500 yards long, well and thoroughly fora 
year, or Is. 10d. per hour, It is suggested that this lavish light could be 
diminished after midnight. The company are aware that to raise the cost 
of lighting a section of road from 5} to 17d. per hour is, of course, to add 
materially to the lighting rate of a district ; but they point out that it must 
be remembered that only in the more public roads is such brilliant lighting 
necessary. Comparing the cost of their light and of the electric light, the 
company aver that the electric light on the Holborn Viaduct was fixed at 
distances apart of about 60 yards, those on the embankment 50 yards. The 
lighting of the viaduct is distinctly faulty, because the intervening spaces 
are too great, and are in comparative darkness, Taking 50 yards as the 
proper distance apart, it would require 20 electric lights to do the work in- 
volved in the present experiments in Waterloo Road. The carbons for 
these alone are said to cost 5d. an hour per lamp, and this one item alone 
will amount te £1,750 per annum. But taking 1s. per light per hour as a 
fair price for the electric light, the cost would be £4,200 per annum as 
against £387, the cosi of gas-lighting. Such is the assertion of the com- 
pany, and we mention it without comment. It is to be hoped that the re- 
sult of these competitive experiments will be to afford the public the benefit 
of the cheapest and best artificial illumination. 








Tae Gas Trape Crrounar anp Review.—This journal, published in 
London, reaches us in @ much improved form, and under the management 
of Mr. Charles W. Hastings, who also publishes the ‘‘ Gas and Water Com- 
panies Directory. It fills a space before unoccupied by giving, in a con- 
densed form, the items of interest to those engaged in the trades connected 
with gas making, as well as to the gas makers themselves, and also a gene- 





2,500 litres per horse-power per hour, would cost, at the present price o 


ral discussion of gas matters. 
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Annual Report of the Superintendent of 
Lamps, City of Boston, for Year 1878. 





Lamp DEPARTMENT, Jan. 10, 1879. 
To the City Council: 


GENTLEMEN—The Annual Report of this depart- 
ment for the past municipal year is herewith respect- 
fully submitted, in accordance with the ordinance of 
the city requiring it to be presented on or before 
the 10th day of January. 

It contains a table showing in detail the expenses 
of the past municipal year, a table showing the com- 
parative expenditures for twelve years, a table show- 
ing the number of lamps and comparative increase 
during the same period, together with such general 
information as may be of interest. 

The increase in the number of the public lamps 
the past year has been considerably in excess of the 
year previous. 

A large proportion of the new lamps which have 
been located are in the suburban section of the city, 
where oil is used. 

Constant and pressing petitions have been made 
for the location of new lamps in the outlying dis- 
tricts, and for the lighting of rear passage-waya in 
the older section of the city (where they are demand- 
td as police necessities), which have been generally 
regarded by the committee as reasonable requests. 

During the year a large number of old wooden 
posts and small lamp supplies have been discontin- 
ued, and iron posts and new and large gas supplies 
put in, adding much to the general good condition of 
the department. 

There still remain standing about sixty wooden 
posts, which have been in use for a number of years, 
tnd which should be speedily replaced with iron. 

The replacing of the old and worn-out small gas 
tupplies by new and large pipes must be continued 
‘o prevent leakage and consequent danger to persons 
ind property. 

ELECTRIC LIGHT. 

The project of lighting by electricity has, within 
the last year, attracted considerable attention. 

In Eng!and and France experiments have been, and 
tre now, making to ascertain if a better and less ex- 
pensive light can be produced than that of gas. 

In this city nearly every one has had an opportun- 
ity of seeing the light as produced by the electric 
uachines at the exhibition of the Mechanics’ Charit- 
tble Association, and, since the close of the exhibi- 





tion, at one of the large stores on Washington street. 

Inquiry has been made to ascertain if this method 
of illumination could, with economy, be introduced 
in this city, in the public streets or squares. 

The largest electric machine manufactured by the 
‘Brush Light Company,” which seems to have found 
favor with the public, is capable of supplying but 
sixteen lights, each equal to that lately shown on 
the outside of the Mechanics’ Charitable Association 


building, on Park square, and on the outside of | 


the building on Washington square, corner of Har- 
vard street. 

Should sixteen lights, which this machine is capa- 
ble of supplying, be located on Charles, Beacon, 
Arlington, Boylston streets, and within the Public 
Garden, it is propable that the Gardon and adjacent 
streets would be quite as well lighted as at present. 

The cost of the electric machine, boiler, engine, 
lamps, posts, wire, etc., and setting, would not be 
less than $6,000, not taking into account the build- 
ing which it would be necessary to erect for the 
machinery. 

The cost of maintaining the lamps, when the ma- 
chinery, etc., is in place, is estimated at $2,700 
annually, without allowing anything for depreciation 
or interest on the plant. 

As yet the carbon points are rot made of sufficient 
length to produce a continuous light over seven or 
eight hours; a difficulty which may, however, be 
overcome, 

The cost of gas, lighting and care of the lamps now 
lighting the locality indicated, is $2,750. 

The estimated cost of the plant is $3,000, and the 
depreciation cannot exceed $50 per annum. 

It will be noticed that the present mode of lighting 
is considerably less expensive than the proposed elec- 
tric light, although the square might be better 
lighted, and sufficiently so to justify the trial. 

There is no other place in this city where anything 
like as many gas lamps could be discontinued by this 
same number of electric lights, and consequently in 
any other locality the comparison would be much less 
favorable to electric lighting. 


PUBLIC PARKS. 


As stated in the last annual report of the depart- 
ment, there are public lamps now located on the 


Common and squares of the city to the number of | 


250. 

The location of these lamps has been going on 
gradually for many years, under charge of, and at a 
very considerable expense to, this department, at the 
request of numerous citizens and the police depart- 
ment, as the public safety seemed t> demand, and it 


is fair to presume that with the laying out of the new | 


park a greatly increased demand will be made for 
public lighting. 

Quite a large number of these lamps are removed 
duriug the winter season, when the parks are little 
frequented. 

Within the past year but two or three lamps have 
been added to the number upon the parks, bat 
petition for lamps upon the Public Garden has re- 
ceived the favorable consideration of the (iommittee 
on Common and Squares, and referred to tie Com- 
mittee on Lamps. 

This committee, while recognizing the convenience 
of additional light upon the Garden, did not consider 
the expenditure absolutely necessary at this time, 
especially in view of the investigations and inquiries 
relative to lighting this ground by electricity. 

The annual cost to this department of maintenance 
of the lamps now lovated on the Common and squares 
of the city amounts to nearly $10,000, which should 
properly be charged to the department having the 
public parks in charge, as is the case in other large 
cities. 

The attention of the government is again called to 
the subject of 


OHANDELIER POSTS, OR CLUSTER LAMPS. 


‘This method of lighting up some of the important 
points of night-travel, which, like Scollay’s square, 


| Park square, and Post-office square, are very broad 
| and unsafe for the pedestrian, has been adopted with 
| favorable results on some of the squares in the city 
|of New York, and in many of the larger cities of 
| Europe, and is worthy of serious consideration. 

When erested in the centre of a circle of eight to 
ten feet in diameter, they will not only afford the 
necessary light for tbe street, but the circle in which 
they may be placed will afford « safe standing place 
from teams, when alighting from horse-cars or cross- 
ing the street. 


} 
| 
| 
| 
| 
| 
| 
| 


They may, with small expanse, be made ornament- 


| 
| al as well as useful in our city. 
GAS FOR PUBLIC LIGHTING. 


During the year 1875 a contract was made with the 
| Brookline Gas Light Company for supplying gas for 
| the public lamps of Brighton and that portion of the 
| town of Brookline anuexed to Boston. 


The following is a copy of the contract made as 
above : 


‘*This memoradum of agreement, made this fif- 
teenth day of Fvbruary, én the year eighteen hundred 
and seventy-five, by and between the city of Boston 
of the one part and the Brookline Gas Light Com- 
pany, a corporation duly established by law of the 
| Commonwealth of Massachusetts, of the second part, 
| « Witnesseth that, — 
| ‘JT. The said Brookline Gas Light Oompany agrees 
| to furnish all the gas required for lighing the public 
| lamps within that part of the city of Boston men- 
| tioned in their charter of incorporation, on each and 

every night of the term of this contract, as herein- 
| after agreed, in such manner and between such hours 
| as the Superintendent of Lamps of said city shall di- 
pers to put down. service-pipes for public lamps in 
| said district where new pipes are required, and to 
keep in repair the pipes in use in said district, and to 
| ase for such new pipes and repairs only wrought-iron 

pipes, not less than one inch in diameter, and 
| wrought or malleable iron couplings and bends or 
| elbows; such service-pipes to have a regular fall 
| toward the street mains. 

And said Gas Light Company further agrees to fur- 
nish regulator burners for all the public lamps in said 
district, and to fit the same to said lamps, said burn- 
ers to be of the pattern known as the ‘‘ Sugg burner,” 
and to cost not over one dollar and twenty-five cents 
each,—the cost of said burners and fitting the same 
to be borne equally by said parties; and in the 

months of September and October, during this con- 
tract, to remove and clean all the street burners in 
|said district without interfering with the regular 

burning thereof, and also to furnish to the said city 
such quantity of whiskey as may be necessary to clear 
the pipes from obstructions, not to exceed, however, 
seventy gallons in any one year. 
| ‘IL, The city of Boston agrees to pay to said Gas 
| Light Company, for gas furnished as aforesaid, at 
the rate of three dollars per thousand cubic feet of 


| = ° 
| actual burning, each burner consuming four feet per 











2 | hour, free from all taxation, and to make payment 


| thereof monthly. 
| ‘‘Said city also agrees to employ lighters to light, 
| clean, and take care of all the public lamps in said 
| district, who shall light and extinguish them punctu- 
ally, according to printed tables to be furnished by 
| said Superintendent ; sball make written returns to 
said Superintendent and said Company, on Monday 
of each week, of the number of lamps lighted each 
| night, and the time of beginning to light and begin- 
| ning to extinguish the same, and shall keep the burn- 
ers and portions of the pipe above gronnd, within 
their respective rounds, free from frost and other 
obstructions, and give immediate notice to said Com- 


| pany and said Superintendent of any obstructions 
| below ground, and of any leakage of gas. Any neg- 
lect of duty by a lamplighter shall be considered 
sufficient ground for his immediate dismissal. 
‘* Said city also agrees to repay to said Gas Light 
Company the actual reasonable expense incurred by 
| them for the labor 9 d materials required for putting 
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down service-pipes and keeping the pipes in use in 
repair, and also to repay to said Company one half 
the cost of the regulator burners and of fitting the 
same; provided the cost of said burners shall not ex- 
ceed one dollar and twenty-five cents each, and also 
one-half of the actual reasonable expense of removing 
and cleaning said burners in September and Cctober 
as aforesaid. 


‘IT. 


with the consent of the other party, may from time 


It is farther agreed that either party hereto, 


to time, at is own expense, remove and test any of 


the burners in use in the public lamps in said dis 


trict, without interfering with the regular burning of 


said lamps ; and all new burners shall be tested be- 
‘fore being used, such test to be made in the presence 
of some representative of each party hereto; and all 
burners which vary more than one-tenth of a foot 
from the designated standard shall be replaced by 
said Gas Light Company, the cost thereof to be 
borne equally by said Company and said city. 

IV. It is expressly agreed that the slot of all 
lava-tipped burners shall be cleaned by the use of a 
be 
used upon them, and no lighter shall be permitted to 


suitable brusb, and that no metallic cleaner shall 


open the regulator of any such burner, for any pur- 
pose whatever. 


**V. This agreement shall continue in force until 
the fifteenth day of February, A. D. eighteen hun. 
dred and until a new 
agreement shall be made, or either of said parties 
shall notify the other cf its wish to terminate the 
same,”’ 


seventy-six, and thereafter 


‘The above contract embraces the conditions and 
points now covered by the several agreements made 
with other compapies made since 1876, except “8 to 
prices for gas, 


the present prices of which will be found below. 


PRICE PAID FOR GAS FOR PUBLIC LAMPS. 


City proper, $1.90 per thousand cubic feet. 
South Boston, 26 7 

East Boston, 

Roxbury, 

Dorcbester, 

Brookline, 

Brighton, 

West Roxbury, 


Charlestown, 


of 


then Committee on L 


In the summer 1876, at the suggestion of the 


vmps, the following reductions 


were made in the price of gas for the public lamps : 


City proper, $2.0e4 ver thousand to $2.00 


45 
2 90 


from 
Roxbury, ‘ 
W. Roxbury, 
Brookline, 2 90 

90 
2.40 


Brighton, 
Charlestown, 
Karly 


committee, 


the 
the 


1877, 


following reductions in rates were 


in year at the suggestion of the 
made 


In R 
Sonth Boston, 


xbury, $2.45 per thousand to $2.40 
2.50 - 2.40 
2.40 


2.90 


fron: 


East Boston, a) 


Dorchester, 4.00 


The result of the above reduction was a saving to 


the city of over $16,000 per appum 
he 


proper tbhata farther rednetion 


Early in t year 1878 the deemed it 


should be 
made, and the following reductions were agreed upon 
the 


connnittee 
In price 


by i Pas COL panies : 


BsevVvel 


$2.00 per thousand to § 


Br 
Brighton, 
W. Roxb 


Charlestown, 


ry, 


which are varied from time to time, | 


These last reductions aggregate about $25,000 per | 


annum. 


HOURS OF BURNING. 


The public lamps are burned every night through 


out the year—a total of 3,828, hours each. 


GAS BURNERS. 


The burners in use are known 2s Tufts Regula- 
tors, by which the consumption is fixed at four feet | 
per hour. 


GAS LANTERNS, 


As the gas lanterns made for the city are made of 
| copper, and all made for the past six years have the 
|Schmedlin & Driscoll patent mode of placing the 
names of the streets in them, and an arrangement | 
| for placing the numbers securely in the lanterns, 
which was the invention of the superintendent of the 

depart ment. 
| This patent method of placing the street signs ap 
| peais to be the Lest in use, more especially since the 
adoption of the acid or sand-blast process of produc 
ing the signs on colored glass, which makes the let 

| ters durable. 
The piacing of the numbers 1v the lanterns is being 
| generally extended over the city, aud gives great sat- 
isfaction to the public, being a great convenience 
both by day and night 
The advantage of this style of gas lantern for use | 
| in this city will be fully appreciated by the knowl 
| edge of the fact that nearly one-half of the public | 
| lamps stand on the corners of or opposite the ends of | 
| streets or places, and have the names of the streets 
| 


or places upon them, 
EMPLOYEES. 


The number of men employed is 133, as follows : 
One superintendent, cne clerk, 127 iighters, and 4} 
| repairers. 
No deputy superintendents or supernumerary men 
are employed. 
The men 


106 in number) who light and clean the 


gas lamps are paid at the following rates : 


City proper 
South Boston. 
East Boston 
Charlestown.. 


$1 men. 


and one-balf cents per lamp per night; white in 


Roxbnry .. 
| Dorcbester 
Brookline. .. 
Brighton..... 
West Roxbury 


are paid at the rate of $1.50 per day. 


COMPENSATION OF THE EMPLOYED. 


The salary of the superintendent is now $2,800, 


having been reduced in 1877 from $3,300. 





The salary of the clerk is $800, having Leen re- 
| duced in 1877 from $840. 

The lighters who light the gas lamps by the piece 
|have had their pay reduced during the past year 
from 1} to 14 cents per lamp, while those employed | 
by the day have been reduced from $1.67 per day to | 
$1.50 per day. 

The men employed to light oil lamps are paid at | 
the rate ot 3 cents per lamp per night. | 

Nearly all the men who light the oil lamps use | 
with to pe 


duties, for which the city pays no extra compensa- | 


horses aad wagons which rform their} 
| tion. 


[The men who light the oil and flnid la 


in pumber, as follows 


( ity proper 
South Bost 
East Boston 
Roxbury man 
Dorchester 
West Roxbary. 
Brighton 


» men 
fh 


2 


| quired to report immediately, in writing, 


| much less cost than i! could expect to 


Taken out by repairers without report.... 


LAMPLIGHTERS DUTIES, ETC. 

The lamps are lighted by the use of the torch. 

The duty of these men is to light and put out the 
lamps in their charge promptly at the time designat- 
ed; to keep the lanterns clean at all times, and re- 
port at this office in writing, promptly, for immediate 


repair, every defect, either of the lanterns or fixtures 


to keep the fixtures properly cleaned and oiled the 
burners in perfect order, and the pipes clear from 
water and trost. ln case of gas leaks, they are 


both 


gus company 4 


re 
at 
the office of the 


they are also required to make a statement in writ 


this office and to 


ing on each Morday morning, of all the duty per 


| formed the previous week. 


These men, after performing the duty, have a 


considerable portion of the time remaining, and are 


| allowed to have other employment, provided it shall 
| not in any way interfere with any duty which may be 


required of them in this department. 


This privilege is very generally used by the em 


| ployees, and in this way the city is enabled to pro- 


of at 

do otherwise 
both finid 
Jamps are supplied with th? necessary ladders, hooks, 


cure an intelligent and reliable class men, a 


ors 


All men employed to light gas and 


cans, ete., by the city. 
The men employed during the year have been 


| generally prompt and faithful, and cases of discharge 


for neglect of duty have been very rare. 
BROKEN LANTERNS. 
The number of lanterns which have been re- 
ported by the police as broken the past 
NN ci radia p sick seneprenteswlbseanwrscs va seeC acess 232 


By the !amplighters 6,606 


749 


NEE i Tanda stdn 6 NA S60 iad baste weundencedassswoiees . 
Againust-— 
Broken in 1875 &. 268 


7,444 


sé 97 
“i 


7,5 

All repairs of the lanterns are done by the depart- 
ment at its workshop on Albany street. 

At this shop there are fonr men permanently em- 
ployed, and two who work at piece-work or the 
painting of lanterns. 

All the cost of men permanently employed, piece 
work, repainting lanterns, painting posts and brack 
ets, carting of lanterns, oil, and posts, stock used in 
repairing, horse-keeping, etc., aie iucluded in the 
item in the schedule repairin:: lanterna. 

In addition to the lanterns repaired as above there 
have been 2,798 lanterns painted two coats, and 
1,749 iron posts repainted one coat, during the year. 

PUBLIC LAMPS. 


The following table will show the increase of pub 


| lic lamps in eleven years 


Total increase in 1 


sé se 


Total 


egate number of pablic lamps in the city 


of 422 


The ager 


of Boston is 12,069 4 Incrsase during the 


past year. 
used tor lig 


The petrol: um o y ire t rhtir 


the public lamps whe re gas 1s not 10 use, 18 pure: 


of low 


fluctuated in price from Lj to 


d has 


with 


est market rate. 


10 


the refiner, at the an 


ents per rallou 
in the past yexr 
The fonts from which it is bufned are of a peculiar 


shape, adapted te the city tae: These lamps giv* 
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good satisfaction where they are in use. The cost of 

maintenance ofthese lamps has not exceeded $15.75 

each during the past year, including 'ighting and 

care, oil, fonts, chimneys, carting, wicking, etc. 
PROPERTY OF THE DEPARTMENT. 


In addition to the public lamps now located, and 
tools im the hands of the lighters, the department is 
possessed of the following property : 

Six iron posts for stone sidewalks; 6 iron posts for | 
oridges, with short bases; 2 iron posts for Federal 
street bridge; 2 iron posts for Common; 360 iron 
posts as used on the public streets ; 147 lanterns; 
369 new lantern frames; a small quantity of old 
iron, and 350 boxes of glass. 

Four horses; 5 wagons (3 of them with racks for 


carrying lanterns); 3 pungs; tools for setting glass 
and repairing lanterns ; »nd the necessary blankets, 
harness, and horse equipments. 


Also, 2 horses; 2 harnesses; 1 top buggy; 1 open 
buggy; 1 sleigh; 1 buffalo robe; 2 wool robes; and 
the necessary stable and srreet blankets, kept for the 


exclusive use of the superintendent. 
FINANCIAL CONDITION OF THE DEPARTMENT. 


The balance of the appropriation on 


hand from 1877, on the Ist of Jann- 


155,901 28 


A A a . 
There was expended during the remain- 
der of the financial year................... 143,204 56 


The balance unexpended and trans- 
ferred to other appropriations was $12,696 72 

The appropriation for the financial year 
ending on the 30th of April next was.. $475,000 00 
Amount expended to date............ budeas . 815,878 17 


Balance unexpended.................. .-- $159,121 83 


An amount sufficient to meet all anticipated ex- 
penditures of the department for the remainder of 
the financial year, and allow of the transfer of £25,000 
or more (o other appropriations, 

By the decline in the price of gas, oil, and other 
material, and the reduction of salaries, the expenses 
of the department have been reduced from time to 
time, until now the average annuai cost of mainten- 
ance of eace street lamp is less than prior to 1868, 
when the lamps were lighted and extinguished with 
reference to the hours when the moon was due to 
shine. 

The great aggregate cost of supporting this de 
partment is to be traced directly to annexation, as 
one-half of all the street lamps are located within the 
annexed territory, and more than one-half the appro- 
priation is expended outside the old city limits. 

There are at the present time over 400 miles of 
streets and places lighted by this department, cover- 
ing a more extended territory than any other similar 
department in the country, 

The length of streets lighted in the old city limits 
in 1867 was not exceeding 85 miles. 

The committee of the department, consisting of 
Aldermeu Whiton, Faunce, and Spauiding, have gen- 
erally supervised the purchase of materials used by 
the department, which have been procured with the 
advantages of the largest discounts. 

Respecifully submitted, 
Gro. H. Aen, 
Supt. of Lamps. 





The Electric Light in Paris. 


—_— sas 


| curring a fully equivalent expense. 





Experiments which Show that Gas Light is Much 
v o ¥ > ; . * | 
Cheaper for the Same Amount of Illuminetion— 
The Report of M. Cernesson. 


The lighting of large spaces by the electric light, 
especially in the experiments at Paris, has revealed 
some curious facts as regards tae cheapness of this | 
mods of illnmination when compared with gas. The 
Ocurrier des Etats Unis published or. Saturday an 
interesting article on the subject. The author of the 
article, M. Henri de Parville, takes as a basis the full | 
and able report of M. Cerneston, which has béen | 





adopted by the Municipal Council of Paris, and 
which contains a very careful comparison of the ex- 
pense of the electric light and gas light. 

While it is certain, says the report, that the elec- 
tric light furnishes the best illumination for large 
thoroughfares and public squares, it is not demon- 
strated that an equally brilliant illumination may 
not be obtained by using an increased quantity of 
gas, without incurring the amount of expense in- 
volved in lighting by electricity. It has not yet been 
proved that an economical light can be furnished by 
electricity. ‘In view of this fact, the Municipal 
Council of Paris decided upon a series of comparative 
experiments by lighting the Avenue de IlOpéra, 
Place de | Opéra, Place du Theatre Francais, and one 
large pnblic interior, with electricity for a limited 
period. The Paris Gas Company at the same time 
uses a number of gas-burners of larger calibre than 
usual in certain thoroughfares and public places, and 
the results have been carefully registered and com- 
pared both as to the cost and the degree of illumina- 
tion. Until M. Cernesson reported upon the ques 
tion, the cost of the Jablochkoff hyht was a matter 
of conjecture, and it is of no little interest in settling 
the issue that the figures which have been obtained 
in Paris are accepted as correct, not only by the 
corps of city engineers and by the engineers of the 
gas company, but by the engineers of the Paris 
Electric Light Company. They are, therefore, in- 
contestable. 

The introduction of the electric light involves three 
sources of expenditure :—1st. A motive force to drive 
the rotary generator furnishing the currents; 2d. The 
electro-magnetic machine itself, and 3d. The electric 
lamp, or candle of Jablochkoff. 

The engines employed are each of 29-horse power, 
driving Gramme generators. Each engine was found 
capable of running 16 Jablochkoff candles, or, in 
other words, each candle required for its successful 
operation a force equivalent to 1.25-horse power. 
Four engines and Gramme generators were necessary 
to the illamination of the Avenue del’Opéra. The 
unit of illuminating power adopted was the light pro- 
duced by a Carcel lamp consuming 42 grammes of 
pure oil per hour. It was first ascertained that 10 
gas burners, using 140 litres of gas per hour, are 
equivalent to 11 Carcel lamps, while a single Jabloch- 
koff candle is equal to 30 Carcels. But, as it was 
found necessary to the diffusion of the latter to shade 
it with an opaline globe, its illuminating power was 
practically considerably below this standard, being 
equal to only 18 or 20 Carcels when the horizontal 
rays were tested, and to only 10 or 12 when the 
obliqne rays were under examination—a very meagre 
result indeed when compared with the actual light 
generated. The nltimate comparative result arrived 
at was that one Jablochkoff candle is practically equal 
to 11 gas jets of the ordinary calibre used for street 
illumination. But a comparison of the figures of 
cost showed that the amcunt of gas used might be so 
increased as to give an equivalent light without in- 
When a burner 
consuming 200 litres of gas per hour was used, it 
required only 7 to equal one electric candle. Elec- 
tricians hope to diminish the waste consequent npon 
the use of opaline globes, and M. Clemandot’s inven- 
tion—that of using two globes, the one fitting loosely 
into the other, and filling the space between the sur- 
faces with powdered glass—has favorably impreused 
the scientific men of Paris. The particles of a thin 
layer of powdered glass appear to exercise a wonder- 
ful diffusive influence without materially reducing the 
illuminating power. 

The cost per hour of running the 62 candles upon 
the Avenue de ]'Opéra is thus stated by Levy, a com- 
petent engineer 


Motive force ‘ : 3°20 francs. 

Coal.. kitts Gocies 6°64 = 

Oil for lubrication. ; 1°23 

Cost of superintendence 3°20. * 

Sixty-two candles ai00...* 
Total vevuubudness ; 45°27 francs 





A calculation upon this basis shows the cost per 
| hour of ranning one Jablochkoff candle to be 73 cen- 
times (about 14 1-3 cents). ‘The electricians count 
|npon a considerable reduction in the amount of 
| mutive force and cost of candles—enough, at least, to 
| bring the cost per hour down to 60 centimes (about 
| 11 4-5 cents). But, even upon this basis, the eco- 
nomical advantage rests manifestly with gas. In 
effect, then, while a Jablochkoff candle is equivalent 


to 11 gas burners of the Paris standard, these 11 gas 
burners cost only a little over 23 centimes per hour— 
something less than 5 cents. At the present figures, 
therefore, the relative expense of electric light to that 
of gas, illuminating power being equal, is as 73 to 
23, and were the cost reduced to the limit urged 
by electric engineers as possible ander existing cir- 
cumstances, the proportion would still stand as 60 to 
23, a very wide margin to be overcome. M. Cernes 
son's report farther compares the questions of rela- 
tive convenience, liability to get out of order, etc. 
Each electrric lamp ( foyer) being supplied with four 
candles, each burning 100 minutes, the whole pro- 
vision has to be renewed every 7 hours, while with 
He finds that from 
May 30 to Oct. 10 there were 60 extinctions in all 


gas no such renewal is necessary. 


id . 
on the Avenue de l’Opéera, lasting from merely a min, 
ute or two to 15, 30, 35, and even 45 minutes. 


N.Y. Times, Feb. 10. 





Discharge of Sewage into the Sea. 
iccealaaioni 
By Henry Rosinson, C. E. 

A very general impression prevails that if a town is 
situated close to the sea it is necessarily in a more 
advantageous position than inland towns, respecting 
the disposal of its sewage, as it has only to avail itself 
of its proximity to the sea to get rid of its sewage by 
discharging into it.. That this is an eroneous impres- 
sion the experience of most of our watering places 
proves, and it is therefore desirable to offer a caution 
to those who are contemplating adopting a similar 
course 

In the Local Government Board Blue-book of 1876, 
one of the conclusions arrived at is as follows: That 
towns, situate on the sea-coast, or on tidal estuaries, 
may be allowed to turn sewage into the sea or estu. 
ary, below the line of low water, provided no nuis- 
ance is caused ; and that such mode of getting rid of 
sewage may be allowed and justified on the score of 
economy.” 

This has been often quoted as encouraging the 
adoption of this method of sewage disposal, and it is 
to be regretted that the report gives no data whatevar 

such as are abundantly available) by which the qual- 
ifying expression, ‘‘ povided no nuisance is caused, 

would te shown to apply to a great number, if not 
the majority of cases. It might have been stated 
that, to avoid a nuisance, the sewage must be dis 
charged into the sea at a point not only below low 
water, but where there is a well-ascertained current 
which would carry it permanently seaward. A point 
of discharge complying with these conditions is but 
seldom found to exist close to the town, but has to 
be reached by long and costly outfall sewers, or rath- 
ertunnels. At the outfalls there should be a continu- 
ous movement seaward duing the 24 hours, instead 
of an oscillating action to and fzo, resulting in a re- 
turn of the sewage and its deposition along the shore, 
not only at the outfall and in its immediate neighbor- 
hood, but also at distant places to which the tide 
carries. The writer has had occasion to inspect 
many watering places where the foreshore is being 
distinctly polluted in this way. At first the mischief 
is not great, and only traces of the sewage are visible ; 
but in time it becomes serious, and the knowledge of 
of the existence of sewage pollution on the foreshore 
causes the places to be avoided by those who hitherto 
have resorted to it. The grievance is not a* merely 
sentimental one, as the exhalations along the fore- 
shore from sewage accretions at low tide involve not 





only offensive smells, but also a danger to health, 
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The difficulties attending the discharge of sewag | chemical treatment, which is, however, disappearing, ‘‘ Cast iron pipe and fittings of proper weight, free 


into the sea would be dimiuished were it not that it 
has « higher temperature and a lower specific gravity 
than the sea or river water, which causes it to rise to 
the surface ; and if it is not carried seaward at once, 
part of the suspended solid impurities are deposited 
on the coast wherever there is still water and no tidal 
current, whilst the rest of the suspended, together 
with the dissolved, impurities float on the surface, 
and are carried backward and forward by every tide, 
decomposing and liberating gases (sulphuretted hy- 
drogen being one of the most offensive) injurious to 
health and polluting the air. 

In some cases, by means of long outfall sewers, the 
sewage is carried clear away from the place producing 
t, asat Brighton. These practically become elongat 
ed cesspools, in which noxious gases are generated, | 
and are liable to be forced back into the town drains, 
and thence into the houses. In these long outfalls, 
also, the solids deposit, and involve both expense and 
difficulty to remove. Even if the places producing 
the sewage really get rid of it in this way, they are 
frequently simply transferring it to others, a set of 
the tide carrying it so as to cause mischief and nuis- 
ance elsewhere. 

No better illustration of this can be given than the 
experience of Margate. The authorities there pro- 
proposed, after much competition amongst rival en- 
gineers, to adopt a scheme by which the sewage was 
to be discharged into the sea, in a bay about a mile and | 
a half eastward of the town, where it turned out that | 
there was practically no current seaward, so that, had | 
the scheme been carried out, the coast there would 
have been permanently polluted, as the sewage would 
bave risen and dropped with the tide, evolving all 
kinds of dangerous and offensive gases, which would 
have effectually driven visitors away, and have depre 
ciated te a serious extent the value of the neighboring 
property. 

Ramsgate is in a similar difficulty, and many other 
places could be cited where it is a matter of serious 
concern how to deal with the sewage. The authori. 
ties are compelled to drain their towns, and the very 
effort they make to comply with the sanitary require- 
ments of the day appears to involve them in almost 
greater difficulties. There is only one way of safely 
dealing with sewage at seaside places where the tidal 
currents are not clearly favorable, and that is to de- 
odorize the sewage before it is discharged into the | 
sea. 

The authorities of Glasgow have had the question | 

| 








of how to get rid of their sewage under consideration 
fora long while. A royal commission investigated | 
this case, and although the result of this was to ad- 
vise the adoption of a scheme to carry the sewage | 
twenty-seven miles in a tunnel to the sea, at enor. | 
mous cost, and although this advice was similar to | 
that previously given, the authorities took the matter | 
into their own hands, and appointed a committee of | 
their body, which has since presented an exceedingly | 
able and interesting report, giving the results of their | 
investigations. The conclusion they arrive at is not | 
to adopt the recommendations to discharge their sew- | 
age into the sea, but to discharge it into the river 
Clyde, aiter it has been purified by chemical treat- | 
ment. 

Where there is arisk of nuisance, either to the | 
place to be drained or to its neighbors (which is | 
equally important), by discharging sewage into the | 
sea, a clarification and deodorization of the sewage | 
can be easily and cheaply effected. No attempt to | 
arrest the solids in catchment tanks can possibly be 
satisfactory, inasmuch as they only remove a very 
small portion of the solids, and become hugh cess- 
pools, which have to be cleared out at intervals, with 
a certainty of causing great nuisance. Filtration also 
is not admissable, as the filters soon get inoperative, 
and become in addition as great a nuisance as catch- 
ment.tanks. By deodorizing the sewage the first 
difficulty is overcome, as the sewage is no longer of | 
fensive. 

There has hitherto, been much prejudice against 


as it has been abundantly proved that sewage can 
thereby be deprived of its offensive properties by 
The disposal of the 
semi-fluid sludge has been a difficulty which the 


simple and inexpensive means. 


writer has had to give much attention to, and he has 
employed several methods of converting it into a por- 
table form. The plav which he has found the best is 
to remove a great part of the moisture from the 


sludge, by means of a simple filter press. A model 


| of this press (which is an automatic modification of an 
| old construction of press) has been plaged in the Ex 


hibition of Sanitary Appliances. By an appliance of 
this kind, the sludge has the bulk of its water pressed 
out, and the consequent reduction, both in mass and 
consistency, enables the sludge to be better removed 
and utilized, or dealt with in any other way.—Jour- 
nal of the Society of Arts. 





Drainage of an Apartment House. 


om — - 


The Plumber and Sanitary Engineer, for Febru- 
ary, gives afull page illustration showing how this 
ought to be done, which is described as follows : 

‘* The arrangement of drain pipes in an apartment 
house are substantially the same as shown in illustra- 
tion of a city dwelling on page 20, January number 
of last year. 

‘* Beginning with the street front the double trap 
is placed on the main soil pipe as a security against 
back pressure from the sewer during a storm or high 
wind. These traps are placed at a point where they 
can be readily examined and cleaned. The vent shaft 
up the front wall is placed within the first cf these 
traps, as it is not advisable to ventilate the sewer di- 
rectly, particularly if there are adjoining houses with 
windows at a greater height than the top of the vent 
pipe, in which case any foul air would be wafted into 
them on occasions, and prove a nuisance. 

A fresh air or ventilating shaft, ends at an opening 
at the curb, having an open iron cover ; it is also in- 
tenced as a vent for gas when a column of water or 
solid matter is coming down the main pipes and pre- 
cludes the possibility of the traps up-stairs being 
forced by back pressure. 

The vent shaft up the front wall should be four 
inches in diameter. Should the outer trap be forced 
by back pressure—a contingency possible in many 


cities—it is supposed the sewer gas could find exit up | 


this shaft easier than to force the second trap. 

‘‘There is a two-inch waste pipe, into which emp 
Each trap under wash basin 
should be ventilated by a pipe, extending to roof. If 
the trap is 14 inches, this vent pipe should be not less 
than one inch, and larger if the basins are located a 
distance from a point where the vent reaches the 
fresh air. Some authorities claim that the vent 
shonld be the same size as the area of the trap.* 

‘* Tt will be noticed that the basins and baths emp- 
ty into a 38-inch waste-pipe. The same rule should 
be observed in ventilating the traps as that given 
above. 

If the rain water pipe were filled by the passing 
duwn of a column of water, or choked up, and both 
of the main waste-pipes were in use passing down 
matter, the advantage of the vent-pipe to the curb 
would be seen; and its outlet being at the curb, no 
offensive smell could enter the house. It willbe no- 
ticed the main house waste passes along the cellar 
wall, where any defect or leakage could be easily dis- 
covered, and not, as in many cases, under the cellar 
bottom, which should never be allowed. 

‘*In the system of drain pipes shown there are five 
unobstructed communications with the outer air. In 
these circulation would be kept up that would pre- 
vent the retention for any period of foul air within 


ties the wash basins. 


the house drains. 


“*_The vent from trap should be as nearly the same size 
as the trap as is practicable. Half the size wiliidoin some 
places, but will hardly do where the outer ai? is several sto- 


ries away from the trap. . 

* As this is an impcrtant question, Mr. E. 8S. Phiibrick pro- 
poses to furnieh us with the results of some experiments and 
his views on the matter.” 


| from sand holes, should be used, and should be coat- 
ed with coal tar. inside and out. Joints should be 
calked with oakum and moiten lead, and all lead ccn- 
nections to branches should be by brass ferules calk- 
ed in a similar manner. 

‘* Tf this plan and these instructions sre carried out 
|a house would, in our judgment, be practically safe 
| from sewer gases. 





OUR EXCHANGES. 








United States. 


[Engineering News. ] 


| The Tecumseh (Mich.) water works were frozen up 
| during the recent ‘‘ cold snap.”” No water could be 
obtained from the pipes. 


The West Chester (Pa.) Gas Company has reduced 
the price of gas to $2.80 per thonsand, and the Bris- 
tol (Pa.) Gas Company to $3 per thousand. 


A break in the main of the Pittsburgh (Pa.) Gas 
Company on the evening of Jan. 9 vaused sudden 
darkness to fall upon most of that city, to the no 
small consternation of pleasure-seekers, public offi- 
cers, and actors. 


S. A. Beers & Oo., of this city, have asked of the 
city of New Britain, Conn., permission to lay gas 
pipes through the streets, and have agreed, if the 
permission is granted, to furnish gas for each street 
lamp, until midnight each night, for 10 cents, and to 
furnish gas all night for 14 cents. 


The work of replacing the gas lanterns with oil 
lanterns, in pursuance of the contract recently made 
for lighting the streets of Columbus, ©., with oil, is 
progressing slowly, and in the meantime the city de- 
pends on the moon for steady light a part of the 
night, and is in darkness the remainder. 


The Circleville (O.) Gas Company has reduced the 
price to $2.75. Their friends advised a reduction of 
$2.50, but it wasn’t made. Meanwhile, during cold 
weather, the quality of gas is execrable, and the 
quantity burnable greatly reduced by freezing of 
pipes, so that many of the merchants use oil in their 
stores. 





The Senate of Minnesota, on Jan. 8, ordered the 
appointment of a special commitiee on Drive-Wells, 
with reference to the proceedings of patentees who 
are endeavoring to collect an excessive royalty from 
thousands in this State who have used these wells for 
years, having paid for them to former claimants of 
the patent. 


The Cincinnati Hnquirer of Sunday says: ‘‘ We 
are informed that the Edison Electric Light Co. of 
New York City recently made a proposition to the 
Cincinnati Gas-Light and Coke Co., offering to sell 
them the exclusive use of the ‘light’ for Hamilton 
County for $40,000. Gen. Hickenlooper, president 
of the Gas Company, promptly retused the offer. He 
has more faith in coal than in electricity.”’ 











| Capt. Jas. B. Eads has prepared a plan for the 


| reclamation of the Potomac river-front, and the im- 
| provement of the sewerage of Washington. 








| 
| 
{ 
| 


Darkness of Caverns.—The fact that the light 
| of torches does not diffuse itself in a cavern is as- 
scribed to the presence of a mouldiness whicb covers 
their roofs and sides, and absorbs all those floating 
particles of dust which would otherwise act as reflect- 
| ors. —Les Mondes. 
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GAS STOVES 


FOR 


vooking and Heating Purposes. 


We have added to our manufactory a Gas Stovel 
Department. Weare prepared to execute orders for| 
Stoves to cook for one or one hundred persons ; also} 
Gas Heating Stoves of all sizes. 

Tae SeRe- If Gas Companies will give this Departmentattention) — or oe 
land encouragement, their consumption can be largely) 2nd. More certain, by the rapidity of manipulation, 


THE FUEL OF THE FUTURE! increased. in consequence of the simplicity of construction. 


The Paris Gas Company (France), through attention} 3d. Less troublesome, requiring very little attention 


CS 7% fx, 9 to this subject, have largely increased their day con-|during the process of cooking. 
” sumption, equaling 42 per cent. of the entire amount) 4th. Less expensive. 
sil} tt Ii At pAS COCR OrOvE. consumed the past year, by the use of gas for Gas} 5th. Less wasteful, through loss of weight. The 
Stoves and Gas Engines. juices and fat instead of being separated, as is the case 


WM. W. GOODWIN & Co.., | In presenting our Gas Stoves to the public for theirin ordinary process, remain thoroughly incorporated 


favorable consideration, we claim the following as some with the meat, a point of great importance in a nutri- 
of the advantages in comparison with coal and the tive as well as in an economical sense. 
1012, 1014, 1016 Filbert Street, Philadelphia, ordinary gas stoves heretofore used. 6th. The adoption of the most perfect burners in all 
Ist. More healthful, through the absence of waste'the apparatus, whether for heating or cooking pur- 
And 142 Chambers St., New York. of heat, soot, smoke, dust and smell. poses, discovered by scientific research. 
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SOLE AND ONLY MANUFACTURERS 








Tm 


| : 
| 
nt | 


el 


: Fa 


| Nal oe 4, y =s | ‘> > 


“ee IM TT M uy 











HOTEL GAS COOKING STOVE, No. 12. 


Size, 39 in. high, 40 in. wide, 21 in. deep. Hot-plate,| The Boiler, which will hold about eight gallons, is}) A movable copper reflector for radiating the heat 
48 in. wide, 24 in. deep, with bright rail. made of copper (tinned inside), with copper lid, brass|into the room. 

This stove is specially adapted for hotel use, having draw-off tap, and separate burner. This Stove is also made without boiler. 39 in. high, 
a 24 in. Roasting Chamber, lined with tin plates, the; An Iron Cover, with two holes for receiving small] °4 4 22 
burner being divided in the centre, only half the gas sauce-pots, is supplied with each Stove, also two extra|*® in. wide, 21 in. deep, with one in. and one 22 in. 
can be used, if required for small joints. pans, one for grilling and toasting, the other for cook.|Roasting Chamber (tin lined), with oven over same. 

The Oven, which is heated by the waste heat from)ing fish. \Hot-plate, 48 in. wide, 24 in. deep, with five single 
the roaster burner, is 18 in. deep by 20 in. wide, for, A sliding tray is placed under the hot-plate burners|}»>nergs and two double burners. 
baking pastry, &c. for removing dirt, &c. | 
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THE “SUN-DIAL” GAS COOKING STOVE, 


These Stoves are constructed especially to meet 
the requirements of domestic economy. 

Economical and inexpensive cooking is obtained 
by the simple method of utilizing every particle of 
heat derived from the gas. 

Departing from the old system of gas cooking, 
which was open to many grave objections, the gas- 
burner is placed aBOvE the joint and not under; 
over this burner is fixed a radiating metal plate to 
reflect the heat; the same burner, being above the 
joint and beneath the Oven, answers both for the 
purpose of Roasting and Baking at the same time. 
By another simple contrivance of surrounding the 
Oven with a case or jacket, the heat is thereby in- 
creased, the combustion is rendered complete, and 
also serves another important purpose in causing a 
regular distribution of heat all over the Oven. The 
most limited experience proves that in all the stoves 
now in use the Oven is always hottest in that part 
nearest to the fire; consequently, it is a common 
occurrence for food in an ordinary Oven to be raw 
in one part and burnt inanother. This is prevented 
by the hot air surrounding the Oven. 


THE ONLY Gas STOVE BY WHICH JOINTS AND 
POULTRY CAN BE ROASTED AS BEFORE 
AN OPEN COAL FIRE. 


These Stoves are so arranged that a family dinner 
can be cooked without the aid of any other appli- 
ance. The various processes of Roasting, Baking, 
Boiling, Grilling or Toasting can all be carried on, 
and each process can be regulated to the greatest 
nicety by the adjustments with which each Stove is 
fitted. 

These Stoves have been submitted to every possi- 
ble test, and can be therefore confidently recom- 
mended as doing all the work of a Kitchen Range, 
in a more cleanly, economic, certain and efficient 
manner; and no one, unless previously informed, 
would have the least idea that Joints Roasted by 
these Reflecting Gas Stoves were not cooked before 
a coal fire 

The following can be cooked by the Stove No. 8: 

A joint weighing 10 or 12 pounds, a large family 
pie, a couple of ducks, two sorts of vegetanles, fish 
and soup, consuming about 40 feet of gas, costing 
from 8 to 12 cts., according to the price of gas. 


ADVANTAGES. 


An open Roaster. 


tap at 


etc., can be cooked at a small cost. 


purposes. 





2. Free from all contact with gas. 

3. A well-ventilated Oven. 

4. No confined vapor. 

5. A regular diffused heat. 

6. A Griller free from smoke. 

7. A Hot-plate fitted with patent air and gas burners, 
arranged for Boiling, Stewing and Frying. 

Tus SrovE 1s FITTED WITH THE FOLLOWING 
RECENT IMPROVEMENTS: 

Ist. The Roasting chamber is lined with bright tin 
plate. 

2d. The Roasting burner is divided in the centre, with 


each side, so that small Joints, Chops, 


$d. A bright tin angle-plate is supplied for placing on 
the gridiron when only half the burner is in use. 


4th. A-movable iron trivet, for supporting the pan at} GAS COOKING STOVE, No. 5. With front tin reflector to pan. 
various heights, to facilitate turning the Joint) Size, 22 in. high, 12 in. wide, 11 in. deep, with Oven. | give 1914 in. high, 15 in. wide, 121 in. deep. Hot- 
ape Daring | Will roast a fowl or small joint, grill chops, steak or|plate, 18 in. wide, 15 in. deep, with two air and gas-ring 
5th. An elbow burner, with separate tap, is inserted|/bacon, toast bread, make pastry boil, fry or stew.|burners. It has tin lined roaster, extra elbow-burner 
in centre of large ring burner, for simmering|Movable copper reflector for radiating the heat into the|to hot-plate and movable trivet. It has a movable 
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IMPROVED FAMILY GAS COOKING STOVE, No. 8.—Tin Lined. 


Size, 36 in. high and 18 in. wide. Hot-plate, 22 in. wide by 16 in. deep, with three burners for boiling. For 
Roasting, Grilling, Baking, Boiling and To:sting. Is capable of cooking a dinner for five to ten persons. With 


a movable copper reflector for radiating the heat into the room. 
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GAS COOKING STOVE, No. 6. 








room copper reflector for radiating the heat into the room. 
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IMPROVED GAS COOKING STOVE, No. 7. 


Size, 30. in high, 15 in. wide, 12% in. deep. Hot-plate 18 in. wide, 15 in. 





deep, with one oval and one ring burner, with sliding tray under hot-plate. 
Will roast a joint 7 lbs., couple of fowls, grill chops, steaks, bacon and fish, COMPLETE GAS COOKING STOVE, No. 9. 
With Copper Holler, 
35 in. high, 241¢ in. wide. Hot-plate 28 in. wide, 1614 in. deep, with 2 single 
and 1 double burner, 4 taps, with tray underneath for removi ing dirt, &c. 


toast bread, bake pastry, rice puddings, potatoes, &c., boil, fry, or stew. 





Movable copper reflector, for radiating the heat into the room. 


The roasting chamber of this Stove, is lined with bright tin plate, and is Roaster, 18 in. wide, 12 in. deep, 13 in. high, with burner divided in centre, 
fitted with a movable trivet for supporting the pan at various heights, an elbow 2 taps. Oven, 15 in.wide, 11 in. deep, 91g in. high, with double jacket or 
burner is also inserted in the hot-plate with a separate tap. casing for retaining the heat. The Tinned Copper Boiler, with brass draw-off 


taps, holds about 2 gallons, and is heated by an atmospheric burner with 





separate tap at side. 


COMPLETE GAS COOKING STOVE, No. Il. 


With Copper Boiler, 





Size, 3514 in. high by 18 in. deep. Hot-plate, 314g in. by 1934 in., with 
bright rail. 
The hot-plate has five air and gas burners with tap to each burner, with 
sliding tray for removing dirt, &c. The burner for roaster has two taps, 
E and is divided in the middle, so that only half the amount of gas may be 
used when required. The Roaster, is 20 in. wide, and is lined sides and 
back with tin plates, and with movable trivet. The boiler is copper (tinned 


inside), about 23 in. deep, with copper lid, and has a separate air and gas 





burner. 


This Stove is arranged for roasting (as before an open fire), grilling o1 





® 

i toasting (under the gas), baking, boiling, stewing, or frying, and is capable V4 %e' 
: ; : ‘ fe 

# of cooking a dinner for five to twenty persons. Wm 

; 





It has a movable copper reflector for radiating the heat into the room. 
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Gas Cooking Stove, No. 0. 


With improved movable slide over burner, which, 
when drawn out, causes a much greater heat under 
the kettle. 7 in. wide, 74¢ in high, 9 in. deep. With 
front tin reflector to pan. 

Will grill a steak, chops, bacon or fish, toast 
bread, boil water, stew or fry with one burner only. 
3 ft. of gas (at a cost of less than one cent) will 
grill a chop and boil a pint of water. 


| 
t 


‘ 











Gas Cooking Stove, No. 3. 
With front tin reflector to pan. 
Size, 16 in. high, 12 in. wide, 11 in. deep, with burner for 
boiling. 
Will roast a fowl, grill chops, steaks, bacon, etc., toast 
bread, boil water, stew and fry. Movable copper reflector for 
radiating the heat into the room. 
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Gas Cooking Stove, with Oven, 
No. 4. 


With front tin reflector to pan. 


Size, 914 in wide, 16% in. high, 7 in. deep. 
For roasting, grilling, baking and boiling. 
With movable copper reflector. 





























































GAS COOKING STOVE, No. (0. 


Size, 35 in. high by 22 in. wide. Hot-plate, 26 in. wide and 23 in. deep, with bright rail. 


movable copper reflector fur radiating the heat into the room. 


























WM. W. GOODWIN & CO., 


SOLE AND ONLY MANUFACTURERS, 


large quantity of boiling water is frequently required. 


GAS HOT-WATER CISTERN, No. 53. 


The hot-plate has two round air and gas burners, with centre burner to each, and a straight 35 in. high, with air and gas burner, and brass door. The 
air and gas burner for fish kettle, and sliding tray for removing dirt, etc. The burner for roaster Boiler holds about 5 gallons of water. This Boiler is also made 


is divided in the middle, so that only half the amount of gas may be used when required. The to hold about 8 gallons of water. 
roaster is 22 in. wide, and is lined with tin plates, and a movable tin reflector is fixed in front of These Boilers are especially adapted for placing by the side of 


the dripping pan, with movable trivet. This Stove is arranged for roasting, grilling, baking, the gas cooking stoves, and are also strongly recommended for 
boiling, frying and stewing, and is capable of cooking a dinner for 15 to 30 persons. Witha general use in stables, workrooms, factories, etc., or where a 





1012, 1014 & 1016 Filbert St., Phila., and 142 Chambers St., N. Y. 
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Electric Lighting. 





In reviewing the present state of electric lighting, 
the Journal fur Gasbeleuchtung, ets., says: 
Its practical utility as an illuminating agent has only 
been acknowledged since means bave been discover- 
ed, Ist, to generate the current at a relatively low 
cost ; 2d, to produce an almost constant light ; 3d, to 

subdivide the light. 

The first decisive step towards giving the electric 
light its present undeniable importance, was the sub- 
stitution of the magneto-electric and dynamo-electric 
machines for galvanic batteries. 

Owing to the more rapid and irregular wasting of 
the positive carbon pencil, different mechanical ar- | 
rangements were designed to keep the points at a| 
constant distance from each Serrin’s lamp | 
has been principally uxed, till last year, when Jab- | 


other. 


lochkoff gave a new complexion to the whole subject 
by his invention. He places the carbons beside each 
otber, and isolates them with a mass, solid at ordi- 
nary temperatures, but fusing at such as are necessa- 
ry for the production of the voltaic are, and becoming 


then a good conductor. -Powdered glass and kaolin 
have been used for this purpose, but lately other pre- 
parations have beez substituted, partly to render the 
color of the light more agreeable, partly to obtain 
greater steadiness. 

This property of the isolating mass enables the 
current to be subdivided. Besides, the improved 
machines can also generate several currents, so that 





each may be used to operate several lamps. For in- 
stance; the 48 lamps which illuminate the Avenue 
and Place de l’Upera, Paris, are operated by three 
machines, each furnishing four independent currents, 
and each of the latter feeding a group of four lamps. 
Each lamp has four carbon candles on a turn-table, so 
that when one wastes away (in about 1} hours, the 
machine working uniformly) a new one can be placed 
in position by turning acrank. The whole arrange- 
ment is enclosed by thick ground glass. 


To ignite 
the carbon, a piece is laid on top, which is rapidly 
ecnsumed, 


The sopper wires from the machines are covered 
with gutta percha, carried underground through 
earthenware pipes, and isolated every hulf-metre by 
the supports. each of these 
main wires to each of the four carbon pencils of a 


Four wires run from 
lamp; the current then is led by a single wire to the 
next lamp, then to the third, to the fourth, and final- 
ly back to the machine. 

The lamps operate six hours, when gas is substi- 
tuted. 
cessary to operate a lamp. 





At least one horse-power is regarded as ne- 
Its intensity is considered 


as equal to that of 100 gas-jets (each consuming 105 


litres per hour). 


But this is only partly true, as the 
gas-flames must be regarded as concentrated at one | 
point. Ifa given enclosure is illuminated by a num- 
ber of gas-jets, and then by the electric lamp, the | 
latter cannot replace more than 30 jets; generally 
less—between 20 and 30. 

A great advantage is the almost complete immunity 
from danger of fire and the small quantity of heat 
evolved. 

The city of Paris pays 1 fr. 45 c. per hour for cach | 
lamp, which nominally gives a light of an intensity of 
100 gas-jets. The scientific journals, however, state 
that the real intensity is equal to no more than 20 
jets, with a total consumption of 2°8 cubic metres 
per hour. 

Further taking into account that two main wires 
must be laid to each lamp, with four branch wires; 
that every 14 hours a new carbon candle must be 
bronght into position by hand; further, that one ma- 
chine, requiring one horse-power, is needed for every 


four lamps, and cannot be placed at one centre with | 
others, as it is impracticable ; and finally, the unre- 
liable nature of the steam motive-power which gene- 
rates the light ; no one will seriously think that street 
lighting can at present be accomplished. 

For lighthouses, large open squares, workshops, 


depots, theatres, and large halls, it may be adapted, | 


| knowledge our obligations for his faithful and effici 
§ Lo) 





and in those cases it will compete with gas. 
Frank. Inst. 
Election of Officers of Montgomery Gas 


Light Company.—At the regular annual meetin 


of the Stockholders of the Montgomery Gus Light 
Company, held on the 6th inst., the following officers 
were unanimously elected for the year 1879: Pres., 
Chas. T. Pollard ; Directors—B. 8. Bibb, Johu Ganu 
Winter, David Clopton, J. S. Winter, E. G. Fowler 


Col. John Gano Winter, for many years president of 
the Company, declining a re-election, the following 
‘R 
hat we part with our president with regret, and ac- 


resolution was unanimously adopted solved, 
nt 
services to the company during the long period of his 
connection with the company as its chief officer.” The 
Directors then re-elected the following officers: Sec. 


and Treas., T. Gardner Foster; Supt., James Som 


erville. 





Gas Stocks. 
—— 
Quotations by G. W. Close Jr., Broker and 
Dealer in Gas Stocks, 
(with W B Scott & Co.,) 


24 PINE  oTREET, New Yorn City. 
Ferrvuary 17, 1879. 


a All communciations will receive particular attention 
t#™” The following quotations are based on the par val 
of $100 per share. gg 


ve") 


Gas Co.'s of N.Y. City. 








Capital. Par. Bid. Asked. 
OS a rer 466,000 50 60 75 
Harlem..... sisdisavesvce «62, BOD000 880026 80 50 
$6 Bonds 170,000 103 
Manhattan...... iveenes 4,000,000 50 170 175 
Metropolitan....... 2,500,000 100 120 125 
s Scrip... $1,000,000 2 95 100 
Mutual....... ee 5,000,000 100 65 70 
Tt Bonds, gold... 900,000 1000 95 99 
Municipal................ 1,590,000 100 105 115 
sf Bonds ...... 750,000 95 100 
| New York.. $4,000,900 100 10 5 
Le EEE CEL COMET Ee 270,000 50 100 
Gas Co's of Brooklyn. 
Brooklyn .........+0++ . 2,000,000 ¥%5 130 13: 
Citizens...... indienne 1,200,000 20 60 0 
BES SOUN Cidin'ss 820,000 1000 90) ys 
LOM cdkey vs siacede 1,000,000 10 2) 0 
i BONGS. <<csee 825,000 95 
Scrip ....... 300,000 75 x0) 
Metropolitan....... 1,000,000 109 60 65 
NE gir w at ctinens . 1,000,000 25 ) 5G 
iy Risccconcwe 700,000 1000 90 
Williamsburgh ....... 1,000,000 50 80 8h 
ni Scrip o 88 92 
BIE CIO iecianccdvasiece 200,000 100 a 70 
Union Co. E Mw 2a - 50 
Richmond Co., 8. I. 300,000 60 8 
| Out of Town Gas Companies. 
Bath, Mainw..........- 70,000 100 
Buffalo Mutual, N.Y 750,000 100 65 70 
ies Bonds 200,000 1000 95 100 
Baltimore, Md........ 2,000,000 100 95 98 
= Ctfs., gold 1,000,000 95 L( 
Bayonne, N. J....... : 100 90 
Brockport, N. Y...... 25,000 100 5 g0) 
Citizens, Newark..... 918,000 50 90 95 
8 ** Bds. 124,000 — 105 10 
Chicago Gas Co., Ills 128 13 
Cincinnati G.& C.Co. 190 
Derby of Conn....... 160,000 100 60 80 
East Boston, Mass... 25 114 120 
Elizabethtown, N. J. 800,000 20 ~- 130 
Fort Wayne, Ind..... 100 
Hannibal, Mo......... 100,000 100 95 100 
Hartford, Conn....... 700,000 295 120 1? 
Hempstead, L. I...., 25,000 100 , 
Jersey City ........ ... 886,000 20 140 145 
| Jamaica, L. I......... 25,C00 = 100 
Jacksonville, Ll...... 120,000 50 82 
Lewistown Maine... 400,000 100 r( 80) 
Lima, Ohio,....... arses 60,000 100 -- ve 
Bonds 30,000 O() 
Laclede St Louis Mo. 1,200,000 100 75 
Long Branch..... — 20 30 40 
New Haven, Oonn... 25 156 152 





8, Jersey City 


People a 0 
ses Bds. 95 


Peoples of Albany... 650.000 100 10 17 
bias Bonds 350,000 1000 - 
Peoples of Baltimo: 25 44 48 
B Bonds 106 = 
Plainfield, N J KO) OOD 1OO 105 
Perth Amboy Pe 25 45 
Rochester. N. Y 100 0) 60 
loledo, Obi : 95 97 
Washington, D. C 20 200 
Yonkers 50 70 sO 
Advertisers Index. 
GAS EVGINEERS, 
Page. 
William Farmer, New York City 92 
George W, Dresser, New York City pikbewke 92 
GAS WORKS APPARATUS AND 
CONSTRUCTION, 
Herring & Floyd, New York Citv.. 95 
T. F. Rowland, Greenpoint, L. I 95 
J. W. Starr & Son, Camden, N. J 95 
Deily & Fowler Philadelphia, Pa... 95 
Kerr Murray, Fort Wayne, Ind 9% 
George Stacey & Co., Cincinnati, Ohio 95 
Brown & Owen, Philadelphia, Fa.. 95 
Mackenzie & Sgyre Man’f’g Co : 95 
Bartlett, Robbins & Co., Baltimore, Md. wa 95 
GAS AND WATER PIPES. 
McNeals & Archer, Burlinzton, N. J 94 
Gloucester Iron Wu rks, Philadalphia, Pa. 94 
Robt. Campbell Me CO, OW SOME CIF cs icdivectsccccicn 94 
James Marshall & Co Pittsburgh, Pa. 94 
R. D Wood & Co., Philadelphia, Pa.. ........ccccee. 94 
S. Decatur Smith, Philadelphia, Pa...... ........8. «- 94 
BM. RB. Bmith & Co., COMPAS, OIG. c65s once cdeccscecee 94 
William Smith, Pittsburgh Pa ‘ 94 
Warren Foundry and Machine Co........---seceeseeecee 94 
Morris, Tasker & Co., Limited, Phila., Pa........ 90 
PIPE CUMTING MACHINES, 
A. © Wood, Qyracmees Re Te ic cccaccscsvccss ae 97 
RETORTS AND FIRE BRICK 
J. H. Gautier & Co., Jersey City, N. J 96 
B. Kreischer & Sons, New York City... 97 
Adam Weber, New York City.. 97 
Gardner Brothers, Pittsburgh Pa. F 96 
Laclede Fire Brick Works, St. Louis, Mo.. 96 
Brooklyn Retort and Fire Brick Works............. 96 
Evens & Howard, 8t. Lovis, Mo. eaed 97 
DILTERICHUS REGENERATOR FURNACE. 
Chas F. Dieterich, Baltimore, Md. 100 
GAS METERS, 
Harris, Gi:ffin & Co., Philadelphia, Pa.. 98 
American Meter Co., Philadelphia, Pa 99 
W. W. Goodwin & Co., Philadelphia, Pa... 99 
Harris, Helme & MclIihenny, Philndelphia, Pa 99 
VALVES. 
Ludlow Valve Manufacturing Co., Troy, N. Y 97 
EXHAUSTERS, 
P. H. & F. M. Roots, Connersville, Ind i 96 
Smith & Sayre Manufacturing Co., New York City.. 98 
GAS COALS. 
Penn Gas Coal Co., Philadelphia, Pa.. 98 
Perkins & Co,, New York City...... 93 
Cannelton Coal Co., nie oe Po - 93 
New York & Cleveland Gas Coal Co., Pittsburgh, Pa. 93 
Newburgh Orrel Ccal Co., Baltimore, Md... 93 
Despard Coal Co., Baltimore, Md..... 93 
yrconnell Coal Co., Baltimore, Md 93 
Fort Pitt Gas Coals . 93 
Chesapeake & Ohio R. R. Coai Agency 93 
Butts Coal Co., Limited, Cleveland, Ohio 90 
GAS ENGINES. 
Schleicher, Schumm & ('o., Philadelphia, Pa. 91 
GAS SCREENS, 
as. P. Mahan, Boston, Mass........ 92 
BURNERS. 
C. Gefrorer, Philadeipnia, Pa...... 92 
PROCESSES. 
Gwynne Harris, New York City.... 5 
Lowe, Philadelphia, Pa. . er 98 
GAS FIXTURES. 
Mitchell, Vance & Co., New York ity 92 
CEMENT. 
S. L. Merchant & Co., New York City 99 
BOOKS, 
Cathels, Gas Consumer’s Manua 94 
How to Burn Gas 92 
Seientific Books 98 
Fodell’s Book-Keepirg 99 
Gas 91 
Sanitary Engineer... wee 90 
Journal des Usines a Gaz.. ... yee oa 69 
AMMONIA WORKS. 
| ©. Wood & Co,,,Toronto, Canada..... 9 
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MORRIS, TASKER & CO., cimrep. 


MANUFACTURERS AND BUILDERS OF 
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BOSTON Gas HOLDER. 200 dit Stnneatn: by 40 feet anal 
WORKS: FIFTH and TASKER STS., Phila. OFFICE: 230 8S. 3d. St. Phila. 


BUTTS COAL COMPANY, Limited, SITUATION WANTED 


THE ONLY MINERS OF THE 


Butts American Cannel Coal, SUPERINTENDENT 


|}OF A SMALL OR MEDIUM-SIZED WORKS, OR A 








Used by. Gas Light Companies for enriching purposes, and acknowledged by gas men a superior article, 


ranking with Peytona and Cannelton Cannel, used so largely in New York and the New England States. POSITION AS ASSISTANT, 
This Cannel is also a very superior grate coal, and burns very like the English Cannel. Also Miners and 
Dealers in By a young man thoroughly acquainted with the economical 


YOUGHIOGHENY AND STERLING GAS COALS. manufacture and distribution of gas, and a practical me- 


chanic in all its branches. Best of references. 
| Address, SUPERINTENDENT, 
4724t. Care of this Office. 


Prices made at the Mines, atNew York, Buffalo,and Cleveland, or delivered in the yards of Gas Companies 
by the cargo or car load. Orders solicited and promptly filled by addressing 


OFFICE: CLA RK z. BUTTS, Man... Sec., and Treas., 


359 Euclid Av., Cleveland, 0. CLEVELAND, OHIO. 


TO COAL GAS COMPANIES. WANTED---TO LEASE. 
AN ENGINEER OF 2% YEARS EXPERIENCE AS A|} 
WANTED—TO LEASE— BUILDER AND MANAGER, 


Zuccato’s Papyrograph 


is a new invention for the rap- 
id reproduction of fac-simile 
copies of any Writing, Draw- 
ing, or other work which can 
be done with pen and ink. 


AUTOGRAPH LETTERS. 


DESIRES TO LEASE A GAS WORKS Cunsatenn, este. e00.. ens tent 


THE AMMONIACAL LIQUOR OF A WORKS 
written upon a sheet of paper 








CARBONIZING 16,000 TO 30,000 TONS For a term of years. Works must be of sufficient capacity to | jn the usual way, and from this written sheet 
hn . —_ | a'low a fair compensation for money expended in necessary 
OF COAL PE EAR. | . . . > , 
F I ER ¥Y t | improvements and time spent in running them. | 500 COPIES PER HOUR 


Please state in answer size of works, capacity of holder, 
size and length of street mains, cost of coal at works, number 
| Of screet lamps in use and their price per year, date of con- 
struction of works, and any other information that may seem | THIS IS THE MOST SIMPLE, RAPID, AND ECONOMIC- 


| 

We aiso fit up a Very Cheap Plant for Gas Com- | 

panies, to make up their own Liquor, and supply first-class 
men to run them. 


may be printed upon any kind of dry paper, or other mater- 
ial, in a common Copying Press. 


Our Plant turns out the Best Quality of | consistent. Pleaseaddress R. H. GARDNER, AL PROCESS YET DISCOVERED. 
Ammonia at Less Cost than any other now | 468-2m. Care AM. Gas-LIGAT JOURNAL. | ‘Thousands are already in sucvessful use in Government 
im usec. _ - — | Offices, Colleges, Academies, Public and Private Schools, 

Cc. WOOD & CoO., MANAGER OF Railway and Insurance Offices, Also by business men, law- 
AMMONIA MANUFACTURERS, yers, clergymen, Sunday-school superintendents, mission- 
aries, and others. 


469-41 PURONTO, CANADA, ° ° © 
- - Tar and Ammonia Distillery | The Simmons Hardware Co., of St. Louis, says of it: “‘ Our 
Papyrograph, purchased some time since, giv enti tis- 

GA S W 0 R KS FOR SA LE, LOW IS OPEN FOR RE-ENGAGEMENT. faction. Would se sabe acheyef-om nae = 


For specimens of work, price-list, etc., address, with 
Advertiser has a good practical knowledge of the business, 


stamp, 
A Coal Gas Works of 2 benches and 2 retorts, capable of fur- | ang can erect Tar and Ammonia Plants with latest improve- 
nishing from 7,000 to 8,00 cubic feet of gas per day. ments Address, JOHN G. HARVEY, I HE PAPYROGRAFI H ( O., 
Apply to CHAS, 8. HASWELLJC. E., Care of Mr. C. O'KEEFE, 43 and 45 Shetucket St., Norwich, Conn 


¢ Bowling Green, N, Y, 472-2 Italian Hotei, Cork, Ireland. | t#” LOCAL AGENTS WANTED, 
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ENGINE 
be : ( iii; ie —_ie 1] 


Always Ready to be Started, and to give at once Full Power. 


f Wy sys) 99) 


THE NEW O 





NO STEAM TO MAKE OR MAINTAIN, 
NO COAL, NO ASHES, NO DIRT. 
NO FIRE, NO DANGER, NO EXTRA INSURANCE. 


NO GAUGES, NO PUMPS, NO LEAKGAES. 


ALMOST NO ATTENDANCE, 


BURNS COMMON GAS. 


AVERAGE CONSUMPTION PER HORSE POWER, 


21 1-2 Cubic Ft. Per Hour. 


COSTS NOTHING WHILE STANDING, LITTLE WHILE 
KUNNIRG WITHOUT DOING WORK, AND WHILE 
WORKING THE GAS IS PRECISELY REGULATED BY 
THE GOVERNOR IN PROPOKTION TO THE POWER 
DEVELOPED, 


SIZES AT PRESENT OFFERED, 2, 4 and 7 H.P. 
LARGER SIZES TO ORDER. 


TTO SILENT GAS ENGINE. 


Unexcelled for Convenience and Economy in running Gas Exhausters, Tar and Ammonia Pumps, Hoists in Ware- 
houses or Stores, Ventilating Theatres, Halls and Buildings, Driving Electro-Magnetic Machines, 


And nseful generally for all work of small stationary steam engines. 
atit minimum with a gas engine. For particulars, prices, etc., apply to 


Where work is intermittent, trouble with a steam boiler and engine is at its maximum, but 


SCHLEICHER, SCHUMM & CO., 


3045 Chestnut Street. Philadelphia, 





“NEWCASTLE AND PROVINCIAL GAS COALS. 





THE UNDERSIGNED ARE PREPARED TO EXECUTE ORDERS FOR 


NEWCASTLE COAL 


ALSO FOR THE BEST QUALITIES OF 


(NEW 


PELTON), 


ram VLINGCLA.L GAS COAL, 


DELIVERED AT ANY PORT IN THE UNITED STATES. 


We supplied nearly 100,000 tons of Provincial Coal to some twenty-five different Gas Companies in 1877. These coals will yield in practical use fally 


10,000 Cubic Feet of 16 1-2 Candle Gas---40 Bushels Coke. 


JAMES D. PERKINS. 
F. SEAVERNS. 


We would respectfully 
call attention to a pam- 


phlet which we have pub- 


lished for distribution 
among gas consumers, In 
the expectation of in- 
creasing the Gas Con- 
sumption, by answering 
the questions most often 


asked over the counter, 


PERKINS & CO. 


the use of gas for Cook- 
ing, Heating and Manu- 
facturing purposes. 

We would solicit an 
order, feeling sure that a 
promotion of knowledge 
among the public gene- 
rally of the ease and com- 
fort of Gas, in its many 
uses, will increase the de- 
mand, and largely repay 


45 SOUTH STREET, NEW YORK 


tion. We will print with 
your imprint, and with 
such alterations as you 


‘may wish, in any quantity 


at the following rates: 
3000. «$20 
1000. 2. 385 
2000. . ~~ 60 


Single copies 10 cents. 


Copies furnished trom 


as well as for introducing the small cost of distribu- this Office direct. 
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WILLIAM FARMER may be consulted upon ail matters relating to the Manufacture of Illuminating Gas. 
and Estimates for the Erection of Gas Works of any Capacity, 














CS «o£ 


ATEIIT BYE-PASS 
W LLLUIA Wi 
ARCHITECT 


ROOMS 


DIP-PIPE. 
‘ARMER, 
AND CENERAL CAS ENCINEER, 


87, 89, 91, 111 BROADWAY, NEW YORK. 





00 





Will furnish Specifications, 


Drawings, 
and will erect the same either on Commission or by Contract. 


Haviug made the Constraction of Gas Works a Specialty, perfect satisfaction can be guaranteed. 


Sole Agent for the FOULIS HYDRAULIC 
Sule Age ut for the 


PATENTEE 
for Gas or Air, 
HYDRAULIC MAIN for Reducing Pressure on Retorts. 


EXHAUSTER (Screw Propeller 


MACHINE for Drawing aud Charging Retorts. 
AITKEN and YOUNG PROCESS FOR MAKING ILLUMINATING GAS. 


OF THE FOLLOWING INVENTIONS. 
and Condensation. DUMPING BARROW for Wheeling Coal, Coke and Lime, Etc. 
ZIGZAG SCRUBBERS for Napbthalizing the Gas and Removing ‘the Tar, Ammonia, and 








Naplitualine BYE-PASS DiP PIPE for reducing the Pressure on Retorts, Etc., as per cut above. SELF-ACTING WATER DISTRIBUTOR 
tur Scrubuers and Washers, Et MOVABL:# DIP PIPE for Re iucing aud Eqnalizing the Pressure on Retorts. TOWER SCRUBBERS (Jack- 
2licd) tor kcovomizing Space and building Material. DUPLEX CENTRE SEAL for Keeping all the Boxes in a set continuously in action. 
REFERS BY PER MISSION TU THE FOLLOWING GENTLEMEN. 

Professor B. SILLimMan, New Haven, Conn, D. HosTeTrer, President Pittsburgh Gas-Light Co., Pittsburgh, M. 

GEN. HAs, Koome, President Manhattan Gas-Light Company, N. Y. C. VANDERVOORT SMITH, Engineer Manhattan Gas- ‘Light C us, Mo N. ¥. 

GEN, A. Hic xan LUOPER, Presideut Cincinnati Gas-Light Co., " mecinaatel, Ohio. S. L. HusTeD, President ‘Lac lede Gas-Light Company, St. Louis, Mo. 

A. W. bt , President br nN. ¥ 


C. GEFRORER. 


Manufacturer of 
GAS BURNERS 
GAS HEATING AND COOF ING APPARATUS. 
FITTERS’ PROVING APPARATUS, ETC., 


No. 248 North Eighth Street, Philadelphia. 


GEO. W. DRESSER, 
CIVIL ENGINEER. 


TRINITY BUILDING 


ROOM 89 111 BROADWAY. 


EVERYBODY HIS OWN 


BOOK BINDER. 


By far the Best and Cheapest Binder 
Extant. 
PATEN’D MARCH 30, 1869. CAVEAT FILED JULY 2, 1878 
Covert’s Patent Binder, for | 
LIGHT JOURNAL, lal 


iding the 
apers, magazi 


BINDING ONE SHEET AT A 7 


as received, thus keeping the d 


AMERICAN G AS_ 


nes, etc 


and handsome volume when completed 
PRICE, ONE DOLLAR, POST-PAID. 
All orders addressed to us w receive prompt attention. 
A. M. CALLENDER & CO 
42 Pine Street, New York, 


klyn Gas-Light Compan y, Bre 


K. VANDERPOOL, Engineer, Newark Gas-Light Company, Newark, N, J. 


MITCHELL, VANCE & CO. 
Manufacturers of 
CHANDELIERS! 
And Every Description of 
GAS FIXTURES, 


Also Manufacturers of 


How to Burn Gas. 


Under this title a neat little book has been is- | 
sued containing the paper of Mr. Jas. Somerville, | 
as res > las etl ‘inci i, to 
8 read at the last meeting at ( incinnals, ¢ gether | Fine Gat Brdube enti! Wibibhe Ceoekn, wervannee test Time 
with a table, taken from Prof. Chandler’s lecture | keepers Mantle Ornaments, &c. 
showing the loss of light resulting from the use of bbs wticdamerey. 


. R . Salesroom, 
shades, etc., of different kinds of glass. 


+ Te NEW YORK 
The book is intended for sale to Gas Compa- | Special designs furnisned for Gas Fixtures for Churches 
nies to distribute gratuitously among consumers. 


Public Halls, Lodges, &c. 
If Gas Companies can induce their consumers to | ADVANTAGES OF THE STRAP FILE. 
use better burners and shades, one-half of the | hee 
fault-finding will cease. | ist. It is simple, strong, and easily used. 
The price is $10 per thousand. Orders may | nay Preserves — without punching holes. 
be sent to the offic e of this Journal. and. WR ange ee Sat open. 
ON ACN i, A a 4th. Allows any paper on file to be taken off, with- 


‘Dutee's Improved Gas Screg, |“weeuscmas mcr 


19 TREMONT ROW, BOSTON, MASS. 





We will furnish to our subecribers this important 
article for preserving in a convenient form, the num- 
. bers of the Journal as it is issued at the very low 
prise of $1.25. Sent either by Express or Mail, as 
JAMES directed. 


P M AHAN, Treasurer 


-KINC’S TREATISE 


COAL GAS. 


Vol. I. 





| By mail the postage will be 20 cents, which will be 
| added to the price of the Binder. Send orders to 


A. M. CALLENDER & CO., 
42 Pine Street. Room 18, New York. 


THE AMERICAN | 


‘GAS-LIGHT JOURNAL. 
Three dollars. 
PER ANNUM. 


Cloth. 


Bound in 


PRICE, $10. 
A. M. CALLENDER & CO., 42 Pine Street, N Y, 
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NEW YORK AND CLEVELAND 


GAS COAL COM’Y 
Of Pittsburgh, Pa. 


MINERS AND SHIPPERS OF 


YOUGHIOGHENY GAS COAL. 


This Company is prepared to furnish any amount of their 
ustly celebrated, and acknowledged superior GAS COAL, to 
any point reached by railroad or navigation. on most favor 
able terms. 


General Office—89 Wood Street, 
PITTSBURGH, PA. 
Branch Office—120 Water Street, 
CLEVELAND, OHIO. 


WILLIAM A. McINTOSH, President. 
A. CARNEGIE, Vice-President. 
W. P. DE ARMIT, Treasurer. 
THOMAS AXWORTHY. Agent 

at Cleveland, Ohio. 
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THE NEWBURGH 


Orrel Coal Company, 


Mines at Newburg, Preston County, W. Va. 

Company’s Office, No. 52 8. Gay Street, Baltimore, Md. 

C. OLIVER O'DONNELL, Pres’t. CHAS. MACKALL, Sec’y. 

Cuas. W. Hays, Agent in New York, Room 7, Trinity Build 
ing, 111 Broadway. 

This Company offer their very superior Gas Coa! at lowest 
market prices, 

It yields 10,996 cubic feet of gas to the ton of 2,240 lbs. of 
good illuminating power, and of remarkable purity; one 
bushel of lime purifying 6,792 cubic feet, with a large amount 
of coke of good quality, 

Ithas been for many years very extensively used by various 
Gas Companies in the United States, and we beg to refer to 


the Manhattan, Metropolitan, and New York Gas Light Com- 
nnies of New York; the Brooklyu and Citizen’s Gas Light 
Bompanies of Brooklyn, N. Y ‘; the Baltimore Gas Light Com- 
pany of Baltimore, Md., and the Providence Gas Light Com- 
pany, Providence, R. I. 
Best dry coals shipped from Locust Point, wharves, and 
prompt attention given to orders for chartering of vessels, 
24-1¥ D 





THE DESPARD COAL COMPANY 


OFFER THEIR SUPERIOR 
DESPARD COAL 


To Gas Light Companies throughout the country. 

Agents, PARMELEE BROTHERS, No. 32 Pine street, N. Y. 
BANGS & HORTON, No. 31 Duane street, Boston. 
Mines in Harrison County, West Virginia, 

Wharves Locust Point 
Compaty’s Office, 15 German st.,} Baltimore. 


Among the consumers of Despard Coal, we name: Man- 
hattan Gas Light Company, New York; Metropolitan Gas 
Light Company, New York ; Jersey City Gas Light Company, 
N.J.; Washington Gas Light Company ; Portland Gas Light 
Company, Maine 


*." Reference to them is requested, 204-, 


TYRCONNELL GAS COAL., 
MINED 1N TAYLOR COUNTY, WEST VA. 
Company’s Office, 52 S. Gay St., Baltimore. 

CHARLES MACKALL, Secretary. 
CHARLES W. HAYS, Agent, Room 7, 111 B’way, N. Y. 
SHIPPING Pornt—Baltimore, Md. 





This coal yields 10,000 cubic feet of Gas with an illuminat- 
ing power of over 16 candles, Forty bushels of very superio 
Coke, with little Ash and scarcely any clinker Od-ly 





FORT PITT CAS COAL 


This Company is prepared to ‘supply any amount of their 


Celebrated Gas Coal 
all points reached by rail or lake throughout the West. 
THE FORT PITT COAL COMPANY, 
OFFICE 887 LIBERTY STREET, 
PITYSBUKGH PA, 
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GAS COALS. 


TH E 


GAS COAL CO 


OFFER 


PENN MPANY 


= JE} 





THEIR 


COAL, CAREFULLY SCREENED, 


AND PREPARED FOR 
"AS PURPOSES 
GAS PURPOSES. 


99-—— 
Their Property is located in the Youghiogheny Coal Basin, near Irwin’s and Penn Statior 
m the Pennsylvania Railroad, and on the Youghiogheny River. 





OFFICES 
No. 209 South Third Street, Phil’a. 90 Wall Street, New York. 
PLACES OF SHIPMENT. 
Pennsylvania Railroad, Pier No. 2 (Lower Side). 
Greenwich Wharves, Delaware River. 
Pier No. 1 (Lower Side), South Ambov, N. Be 


~ CANNELTON COAL COMPANY 


OF 
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WEST VIRGINIA. 
Offer for sale the following Coals, from their Colliery at CANNELTON, Kanawha County West Vir 
ginia delivered at RICHMOND, Va.: 


CANNELTON CANNEL, 


acknowledged to be the most valuable ENRICHER produced in this country, a gross ton yielding 10,000 
ubie feet of GAS of 64°54 CANDLE POWER; COKE 32 bushels, of good quality. 


CANNELDTON CAKING COAT, 
MAXIMUM YIELD, 5.06 cubic feet of Gas per pound of Coal—A yield of 4°78 cubic feet per lb. 
—gave 16 14-100 Candle-Power. 
COKE, of very fine quality—1453 pounds produced from one ton of coal. 
J. TATNALL LEA, Treasurer, P. O. Box 1747 Philadelphia. 
(PERKINS & CO., 45 South Street,N. Y. ; 
DANIEL W. JOB & C@., 91 State Street, Boston. 
(H. W. BENEDICT & SON, New Haven. 


SALES AGENTS 


EREINSE &Co.., 
45 SOUTH STREET WN. Y. 


IMPORTERS AND AGENTS FOR THE SALZ OF 


AMERICAN, 
PROVINCIAL, 
and ENGLISH 


AND CANNEL. 


F. 


iS 





GAS COALS 


JAMES D. PERKINS. SEAVERNS, Jz. 





ee — ———————— 


CHESAPEAKE AND OHIO RAILWAY 
COAL ACENCY. 





FOR THE SALE OF THE SUPERIOR 
SANAWHA GAS COALS 
oa F Var FA c> } 
ALSO, 


CANNEL, 
SPLINT. 
and STEAM COALS. 


the Line of the Chesapeake and Ohio Rai!way. 
SOFFICE No. 7 WALL 87T., 


From the Kanawha and New River Regions, on 


Cc. B. ORCUTT, Secretary. 





’ 
J. J. GORDON, Sales Agent./ rt NEW YORK 
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‘NEALS & ARCHER, 


BURLINGTON. N. J, 
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CAST IRON PIPES 


FOR WATER AND GAS. 


~ DAVID s. BROWN, President. 


BENJAMIN CHEW, Treasurer, 
q\OUCESTER cin, N, ) 


JAMES P. MIC HELLON, Secretary, 
WILLIAM SEXTON, Superintendent. 


cE Won, 
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Castlron Gas Water Pipes, Stop Valves, Fine Waals, fa Holders. &c. 


Office No. 6 North Seventh Street, Pupadsiphia. 


ESTABLISHED 1856. 


WARREN FOUNDRY ww MACHINE CoO,, 


WORKS AT PHILLIPSBURGH, N, J. 
NEW YORK ncebcte 153 BROADWAY. 


Cast Iron Water and Gas Pipe 


FROM TWO TO FORTY-EIGHT INCHES DIAMETER. 
ALSO ALL SIZES OF 


FLANCE PIPE for Sugar House and Mine Work. 
Branches, Bends, Retorts, Etc., Ete. 


H.R. SMITH &CO, | NATIONAL FOUNDRY 


COLUMBUS, OHIO, AND PIPE WORKS. 
a oo i FICE AND WORKS—CARROLL, PIKE, SMALLMAN 


CAST IRON GAS WATER Pg, """ "2 ESSE 


PITTSBURGH, PA 
BRANCH CASTINGS, LAMP POSTS, Rte. wm. SMITH, 
(P.pe from three inch and upwards cast vertically in 12 feet 


lengths.) 


HEAVY AND LIGHT CASTINGS OF ALL KINDS. | 
DAILY CAPACITY 125 TONS. 
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BRANCHES, CONNECTIONS, T’s, ELBOWS, and 
all CASTINGS USED AT Gas AND 
WATER WORKS, 


¢ . M pe ooth, regular and cas . 
6” Our Works connect direct with eleven railroads center- icc y Pipe is Gencoth, ne im weights, and cast ver 
>qualled facilitie 
ing in this city, giving us unequalled facilities for shipping to N B— from 8 inch and upwards, cast in 19-ft. "engt 


all points, at the lowest rates freight. 


wr BEND FOR CIRCULAR AND PRICE LIST._gg 





We offer special inducements to parties wishing to pur- 





R. D. WOOD & CO., 


PHILADELPHIa. 
MANUFACTURERS OF 


CAST IRON PIPE 
FOR GAS AND WATER 
Lamp Posts, Valves, Etc. 


Mathew’s Pat. Anti-Freezing Hydrants, 


400 Chestnut Street. 
JAMES MARSHALL & CO. 


Franklin Foundry and 
Pipe Works, 


MANUFACTURERS OP 


GAS, WATER, AND OIL PIPES 





Works, 1Sth, 19th, 20th and Railroad Street. 
Office, No. 23 Nineteenth Street. 


Pittsburgh, Pa. 


N.B.—Pipes from 8-incn and upwards; cast in 12 ft, lengths. 
t@” Sond for Circular and Price List. 


R 
ROBT. CAMPBELL & CO. 


MANUFACTURERS OF 


CAST IRON PIPES, 


FOR WATER AND GAS, 
Valves, Fire and Dock Hydrants, 
Lamp-Posts and Flange Work, 
Bench Castings for Gas Works, &c. 
__ Office 112 Leonard Street, N. Y. 


Ss. 5. DECATUR SMITH, 








CAST IRON GAS & S WATER PIPE, 


Foundry, Cor. of York and Moyer Streets, 
PHILADELPHIA. 
Several Thousand 2, 3, 4, 6 and 8 Inch 
Cast Iron Gas and Water Pipes on 
hand. for immedirte delivery. 


veal FITTINGS FOR GAS 
CATHEL’S 


CAS CONSUMERS 
MANUEL, 


AND WATER MAINS. gs 


Enables every Gas Consumer to ascertain at a glance, with- 


| ont any previous knowledge of the Gas Meter, the quantity 


Manufacturer of all kinds of GAS and WATER PIPE | and money value of the Gas consumed. Aiso the best methoa 


| of obtainiug from Gas the largest amount of its light, 
It will be to the advantage of Gas Companies to supply 


| their Consumers with one of these Guides, as a means of pre- 
| venting complaints arising from their want of knowledge in 
| regard to the registration of their meters, For sale by 


A. M. CALLENDER & CO., 
42 Pine Street, New York Room 18, 
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MURRAY & BAKER, | 


Practical Builders, | 
And Contractors for the Erection of 
Gas Works, 

MANUFACTURERS OF ALL THE LATEST AND MOST 
IMPROVED APPARATUS AND TOOLS FOR 
THE MANUFACTURE & DISTRIBU- 
TION OF COAL GAS. 
6” WORKS AT THE RAILWAY DEPOTS, 
FORT WAYNE, INDIANA. 





We manufacture Bench Castings, Washers, ‘‘The Im- 
mersed Multitubular,” and Atmospheric Condensers, Wet and 
Dry-Lime Purifiers, Dry Center Seals, Telescopic and Single 
Gas Holders, Wrought Iron Trussed Roof for Iron or Slate, 
Wood and Iron Travs for Purifiers, Coke and Coal Carts, 
Wrought lron Screening Shovels and Castings, and Wrought 
Work of every description for Gas-Works, 

As Mr. Murray 1s a Practical Draughtsman, we will furnish 
plans and specifications to parties or associations, or will wait 
personally upon parties contemplating the construction of 
new works, or the alteration or extension of old ones 

The most satisfactory references can be given, if required 
of the experience and commercial fairness which character 
izes our dealings. 

We would respectfully inviie Western men to call and see 
‘Ov vatterns and works here, MURRAY & BAKER, 

Fort Wayne, Indiana 


BARTLETT, ROBBINS & G0, 


ARCHITECTURAL IRON WORKS. 


MANUFACTURERS OF 


GAS HOLDERS, BENCH CASTINGS, MULTITUBULAR 
WATER AND AIR CONDENSERS, COMMON AND 
TOWER SCRUBBERS, ROTARY & STEAM 
JET EXHAUSTERS, WROUGHT 
IRON ROOF FRAMES. 
MANUFACTURERS OF ALL DESCRIPTIONS 
OF GAS APPARATUS, 


WORKS: 
Cors. Pratt, Scott, McHenry, Ramsay and Bartlett Streets. 
BALTIMORE, MARYLAND. 


Plans, Specifications, and Estimates furnished. 
spondence solicited, 467 


Corre- 
ly 


JESSE W STARR & SON, 


Camden Iron Works 


Camden, New Jersey, 

Office in Philadelphia No. 435 Chestnut St.. 
where a member of the Firm can be seen 
between 12 m. and 2 p. m. daily. 
MANUFACTURERS OF 


ALL KINDS OF CASTINGS AND APPARAT''S FOR GAS 
WORKS, 


Wrought Iron Roof Frames. 


For Retort and other houses. Retorts and all castings re- 
quired for setting them in the latest and most improved 
model, WASHERS, CONDENSERS, SCKUBBERS and EXHAUSTERS 
for relieving the Retorts trom pressure. PURIFIERS, varying 
from 2,000 to 2,000,000 cubic feet daily purifying capacity. 


Wrought Iron Lime Sieves 


for Purifiers. Station Meters of all sizes, 


GAS HOLDERS. 


TELESCOPIC AND SINGLE 


With cast iron guide ana suspension frame GAS GOV 
ERNORS or REGULATORS, STREET MAINS, from 1} to 
48 INCHES DIAMETER, for WATER or GAS, Street Main con- 
nections, such a8 BRANCHES, BENDS, Drips, SLEEVES, etc. 


STOY VALVES, from 3 to 30 inches, for both Water and 


Wrought Iron Work. 


1842, DEILY & ‘FOWLER 1879 
LAUREL TRON WORKS. 


ADDRESS, 39 LAUREL STREET, 
PHILADELPHIA. 


MANUFACTURERS OF 


GAS HOLDERS, 
SINGLH AND TELESCO 
OR WROUGHT IRON GU-ZDE FRAMES. 


We are prepared to furnish Holders, Wrought Iron Roof 
Frames, Bench Castings, Condensers, Scrubbers. Purifiers, 


Personal supervision given to the erection of all our work. 
Holders built at following places since 1868 : 


Lancaster, Pa. (2) Columbus, O. 

Williamsport, Pa, (3) Franklin, Ind, 

Bristol, Pa. (2) Indianapolis, Ind. 
Catasaqua, Pa. Jacksonville, Li. 
Kittanning, Pa, | Joliet, Ill, 

Hazelton, Pa., Lawrence, Kansas, 
Freeport. Pa, Jefferson City, N. O. La. (2) 
Huntingdon, Pa. Algiers, N. O., La. 

Pittston, Pa. Kalamazoo, Mich 
Bethlehem (S). Pa | Buffalo, N. Y. (2) 

Sharon, Pa. | Ogdensburg, N. Y, 

Canter, Pa. Waverly, N. Y. 

Carlisle, Pa. Little Falls, N. Y. 

Beaver Falls, Pa. Penn Yann, N. Y. 
Annapolis, Md. Watkins, N. Y. 

Parkersburg, W. Va. Coney Island, N. Y. 
Lynchburg, V Batavia, N. Y. 
Stanton, Va. Gloucester, N. 
Youngstown, O Salem, N.J. 
Steubenville, O. | Mount Holly, N. J 
Zanesville, O | Plainfield, N. J. 
Mansfield, O. Englewood, N. J. 
Marion, O. Flemington, N. J. (2) 
Belleaire, O, | Dover, Del. 

Athena ©, | Pittsfield, Mass, 
Barnesville, O. | Meriden, Conn. 
Newark, O. | Milwaukee, Wis. 


NATIONAL GOAL GAS COMPENY. 


320 Broadway, N. Y., Rooms 50, 51 & 52. 


Elevator on Pear! Street. 
H. P. ALLEN, President. 


The process known as GWYNNE-HARRIS but from later 
most essential imiprovements. more appropriately called the 
ALLEN-HARRIS, or AMERICAN HYDROCARBON process 
for making ‘‘ Water Gas,”’ by the decomposition of super- 
1eated steam, in fire-clay retorts, set similarly to those in 
Coal Gas Works, is an established success. More than One 
Hundred Million cubic feet of gas have jeeli made under 
this process, and for permanency and brilliancy, as well as 
economy both to the manufacturerand consumer, it is gupe- 
rior to any gas made by the ald, or any other method. 

Our process is not intermittent but continuous. The steam 
and the oil are admitted into the retorta by gauge cocks, and 
run for days without change. All the materials required, 
besides the steam, are 17 lbs. of Anthracite coal and ahcut 
33g gallons of Petroleum or Naphtha, per 1000 feet of bril- 
llant gas. 

Rights for sale. 


J. 





Inquire of the President. 


GASHOLDERS OF ANY MAGNITUDE. 








All the Smitn and Sb-et Iron work required in and about | 
Gas Works. 
JESSE W. 
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STARR, JESSE W, STARR, JR, 





PIC—W1TH CAST | 


Drips, Bends, Tees, and all other Iron Work connected with | 
Gas Works. We have built 12 gas works and 115 gasholders. | 


| @EO. STACEY. 





Gas from Ordinary Gas Coala, enriched with Cannel or Oil. 
Making Heating Gas for Smelting, Melting, Puddling, Forges, Boilers, Ete. 


HERRIN G & FLOYD, 


‘Oregon Iron Foundry 


738, 740, 742 and 744 Groenwich St,, N. Y 
MANUFACTURERS OF 


ALL KINDS OF CASTINGS 
AND 


APPARATUS vOR GAS-WORKS. 


BENCH CASTINGS 
from benches of one to six Retorts each. 
WASHERS: MULTITUBLAR AND 
AIR CONDENSERS : CONDEN- 
= RS 3 SCRUBBERS, 
(wet and dry), 
EX HAU STERS 
for relieving Retorts frora pressure. 
BENDS and BRANCHES 


»f all sizes and description. 
FLOYD’S PATENT 
MALLEABLE RETORT 


SABBATON’S PATENT 
FURNAGE DOOR ANP FRAME. 
SELLER’S CEMENT 


LID. 


| for ini leaks in Retorts. 


GAS GOVERNORS, 


| and everything cceanected with well regulated Gas Works, at 


low price, aud in complete order. 
N. B.—STOP VALVES from three 
at very low prices, 


SILAS C. HERRING. 


to thirty inches— 
JAMES R. FLOYD. 


HENRY RANSHAW. WM. STACEY 
GEO. STACEY & Co. 


MANUFACTUBERS OF SINGLE AND TELESOOPIO 


GAS-HOLDERS, 


AND ALL KINDS OF 


Cast and Wrought [ron Work 


‘ged in the Erection of Gas and Coal Oil Works. 
Foundry on MILL STREET; ‘Nos. 33, 35, 37 and 39. 
Office and Wrought Iron Workson RAMSAY STREKT Cin- 
stnoati, Ohio. 
REFERENCE. 


Baton Rouge, La., Gas vo. 


Cincinnati Gas-Light Co. | 
Saginaw, Mich., Gas Co, 


Indianopolis Gas Co. 





Dayton, O., Gaslight Co. Oshkosh, Wis., Gas Co, 
Covington, Ky., Gas Co, Peoria, Ill., Gas Co. 
Springtie'd, O., Gas Co. | Quincy, Ill., Gas Co. 
Terre Haute, Ind., Gas Co. C hampaign, Ills., Gas Co. 
Madison, Ind., Gas Co. | Carlinville, Ill, Gas Co, 


| Bowling Green, Ky., Gas uct 
Hamilton, Ohio, Gas © 0. 


Kansas City, Mo., Gas Co. 
Topeka, Kansas, Gas Co. 
Burlington, lowa, Gas Co, | Vicksburg, Miss.. Gas Co 
Nashville, Tenn., Gas Co. Denver City, Cal., Gas ce, 
8 T. Coverdale, Fng’r Ciacinnati, and others. 


CONTINENTAL WORKS. 


T. F. ROWLAN 
GREENPOINT, BROOKLYN, N. Y. 
ENGINEER AND MANUFACTURER OF 
GAS-HOLDERS, 
CONDENSERS, SCRUBBERS, VALVES, 
PURIFIERS, RETORTS, and HY- 
DRAULIC MAINS, 


and all other articles connected withthe Manufacture and 
Distribution of Gas. Plans and Specifications prepared, 
and Proposals giveu for the necessary Plans for Lighting 
Cities. Towns, Mansions, and Manufac tories, 


YD, Proprietor, 


MACKENZIE & SAYRE MAN’ G CO., 


141 BROADWAY, NEW YORK. 


Gas Works, Smelting Works & Machinery. 


Proprietors of P. W. MACKENZIES PROCESS AND APPARATUS 


for making Illuminating 
Mackenzies Process for 
Also, 


Also, 


P. W. Mackenzie’s New Engine and Boiler. 


434-1) 










American Gas Light Zournal. Feb. 17, 1879. 


be IMPROVED GAS EXHAUSTER;, 


WITH ENGINE ATTACHED ON SAME BED PLATE. 


P. H. & F. M. ROOTS, Pattentees and Manuf'rs, CONNERSVILLE, IND. 


8. 8S. TOWNSEND, General Agent, 6 Cortlandt st, NEW YORE 
COOKE & BEGGS, Selling Agents. 6 Cortlandt St,, N. Y. 














ADVANTAGES CLAIMED FOR THIS EXHAUSTER. 


1. It 1s simpler than any other Exhauster. The internal operating parts consist of only two pieces, cast entire, and can not get out of o: Alex 
2. Every part requiring care or attention, is external and easily accessible. All changes, adjustments, and repairs are made from the outside 
3. The revolvers, though practically gas-tight, do not run in actual contact, hence there is no friction, anda great saving of power effected 
4. They are built in the most complete and substantial manner, and of any required size, with steel shafts and improved journal bearings 
5. ‘+ « furnish Exhausters and Engines combined on same Bed Plate, as shown above, or the Fxhauster only, as may be required. 
t. also furnish Bye Passes and Gas Valves on improved plans, also Exhauster Governors and Elbows, Pipes, Drawings, etc. 

send for Illustrated Catalogue, giving details of capacity. speed, power required, price, and references to parties using them. 


P. H. & F. M. ROOTS. 


J.H. GAUTIER &CO.., ~—~LACLEDE | MANHATTAN 











CORNER OF FIRE BRICKS AND FIRE BRICK & ENAMELLED CLAY 
at 
GREENE AND ESSEX sTREETS, GAS RETORTWORKS RETORT WORKS. 
7 ie Ye YFvINX” T CHELTENHAM, MO. ADAM WEBER 
JERSE } C IT } 9 N ° J. Hand and Machine made Retorts and Settings, Superior | (Successor to MAURER & weete.3 
TIIRPACTIUPEPRaG > Fire Bricks for Siemans Gas and Glass Furnace. Bricks | LSS 
MANUFACTURERS OF and Tiles for Whitwell’s Hot Blast Ovens, Blast Furnace —— 
Cl G R t t and Cupola Tiles, Etc. | Office and Works, 15th Street, Avenue C, 
ay as e or S Fi 2 y~ehe ys ‘ Manufactures of 
. ive Bricks and Tiles | 
> of all shapes and sizes. FIRE BRICK AND TILES, 
Gas House Tiles, | Glass Pot Clay. Fine Ground Cla yend Fire Bricks. Sewer | Of all shapes and sizes. 


Pipe, Etc. 


Fire Bricks, Etc. Etc. |." * "em 


Ground Clay, Fire Brick an¢ | 


FIRE MORTAR, CLAY AND SAND. 


e@ Articles of every description made to order at shor 
notice, pst. 











Fire Sand in Barrels, LOCKPORT, PA Established 1864. yr. SAVAGE JUNCTION, MD, 
. CA GARDNER BROTHERS, 
BrooklynClay Retort Malulacturers of Clay Gas Retorts and Retort Settings 
AND “STANDARD SAVAGE” 
FIRE-BRICK WORKS.) Fire brick, Tile and H‘urnace Blocks, 
ee Se ae See ee oe nee AND 
Seen VS AGS GS [eho NevCuto4, MOWERS AND SHIPPERS OF FIRE CLAY. 


86 State Street. Boston { OFFICE‘ No. 376 PENN AV'E., PITTSBURGH,PA. 
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PATENTED MAY 23rd, 1876. 
PRICES REDUCED TO MEET THE TIMES. 


We have been able to reduce tha cost of Manufacturing, and desire to give our Customers the benefit at the following 


REDUCED RATES: 
No. 1 cuts 3, 4 and 6 inch Pipe $75 
No. 1 1-2 cuts 4,6 and 8 in. Pipe, $85 
No. 2 cuts 8,10 and 12 in. Pipe, $100 
No. 3 cuts 16,18 and 20 in. Pipe, $225 
NO. 4 cuts 24 and 80inch Pipe, $276 


J 


No. 5 cuts 36 inch Pipe, S3I5O 


Feb. 17, all 








For larger sizes Special Contracts 


will be made. 





It will cut a Continuous Line of Pipe ina Trench or Building 
As well as loose Cast or Wrougkt Iron Pipe, Shafts or Columns of any size, leaving the ends clean, smooth, and square. 


Our Machinee for cutting 20 and 30-INCH PIPE have been furnished the Manhattan and New York Gas Light Companies; also for cutting 12, 20, and 30 
inch Pipe to the Boston Gas-Light Company. The smaller sized Machines have been in practical use in various parts of the vountry by Water and Gas C Jompanies, 


for over two years, and all with the most satisfactory results. Address 


A. C. OOD, Svra. New York. BROWN & OWEN, 20th and Filbert Sts., Philadelphia. 
HERRING & F FLOYD, No. 744 Greenwich street, N. Y. MORRIS, TASKER & CO., 36 Oliver Street, Boston, Mass. 
EVENS a HOWARD. LUDLOW 


CAS RETORTS. 
FIRE BRICK, Valve Manf’g 


ee OFFICE AND WORKS 
Retort Fittings, : 
938 to 954 River Street and 67 to S3 Vail Ave. 


_ FURNACE & CUPOLA LININGS | TROY, NEW YORK. 


UF EVERY DESCRIPTION. ; | 
'BRASS AND IRON SLIDE VALVES. 
Somer Pipe ald Dra Te, mien snc mn ens 


tnside screws, Indicator etc.) for Gas, Water and Steam— 
g FINEST QUALITY GLASS HOUSE HYDRAULIC MAIN DIP REGULATORS 
R POT CLAY A SPECIAL TY. é ps 9, © i VIA 4st IRE ° 


3 =e * Padme ag = 916 Market STREET, ST. LOUIS. | ALSO 
THROUGH CARS LOADED AT | FACTORY | FOR ALL ACCESSIBLE POINTS. FIRE HYDRANTS. 


Established yi 1 845. 


BARRE ESCHER & SONS, 


Office Foot of Houston street, E. R., N. Y. 


GAS RETORTS, TILES and FIRE BRICK 


Of all Shapes and Sizes. 


FIRE MORTAR, GLAY and SAND. 


ARTICLES OF EVERY DESCRIPTION MADE TO ORDER AT THE SHORTEST NOTIC#. 


“HOW TO BURN CAS,” 
TEN DOLLARS PER THOUSAND. 


A, M. CALLENDER & CO., 42 PINE ST., N. Y. 












ZFERENCES FURNISHED. 
SEND FOR CIRCULARS. 


RE 





F EPC BOM AL BANA 
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INTERNATIONAL--1876--EXHIBITION. 











The U. S. Centennial Commission 


HAVE DECREED AN AWARD TO 


HARRIS, GRIFFIN & C@O., 


12th and Brown Sts., Philadelphia, and 49 Dey St., N. Y., U.S, A., 


FOR THE FOLLOWING REASONS : 


The Exhibit consists of a Series of METERS from the Largest Size Station Meters for the use of the MANUFACTURK OF GAS, to those for the use of 
the ORDINARY CONSUMER. The Instruments are WELL MADE, RELIABLE as to INDICATION, and embody a number of sundry improvements which, 
with the general character of the Exhibit, entitle the whole to commendation. 





Attestr—J. L. CAMPBELL, Signed—A. T. GOSHORN, J. R. HAWLEY, 
Secretary, pro-tem. Director General President 
@ ROUP JUDGE S. ° 
AMERICAN. FOREIGN. 
Pror. JOSEPH HENRY, LL.D., Secretary of Smithsonian Institution, Wash-| Sm WILLIAM THOMSON, LL.D., D.O.L., F.R.S., Great Britain 
ington, D. C. JUL. SCHIEDMAYER, Germany. 
Pror. F. A. P. BARNARD, 8.T.D., LL.D., President of Columbia College, N. Y°| Mr. E. LEVASSEUR, France. 
Pror. J. E. HILGARD, Washington, D. C. P. F. KUPKA, Austria. 
Pror. J. C. WATSUN, Ann Arbor, Michigan. EDW. FAVRE PERRET, Switzerland. 
“YENERAL HENRY K. OLIVER, Salem, Massachusetts. 
GEORGE F. BRISTOW. New York. 











SMITH & SAYRE MANUFACTURING COMPANY. SCIENTIFIC BOOKS. 
Coal and Iron Exchange, 21 Cortlandt Street, N. Ye a. “ 
BUILDERS OF We are prepared to furnish to GAS MANAGERS 


Machinery and Apparatus for Gas Works.|..2c60—: 


GAS MANUFACTURE, by WILLIAM RICHARDS, 4 to, 
with numerous Engravings and Plates, in Cioth bind- 
ing. $12. 

INSTRUCTIONS FOR TH}: MANAGEWENT 
OF GAS WORKS, by W. C. HoLmEs. 8 vo- Cloth 
$1.50 

ANALYSIS, TECHNICAL VALUATION, PU. 
RIUIFICATION and USE OF COAL GAS, by 
Rev. W. R. BowpitTcu, M. A., with Engravings. 8 vo 
Cloth, $4.50. 

NEWBIGGINS HAND BOOK, by THomas NEwBIG- 
GIN, C. E, $3.75. 

GAS CONSUMERS HAND BOOK, by Wm. Ricz- 
akps. C. E. 18 mo. Sewed. 20 Ceats, 

GAS CONSUMERS MANUAL, by E. 8, CaTHELS, C.E 
10 Cents. 

PRACIICAL TREATISE ON HEAT, by THomas 
Box. Second edition. $5. 


AIR AS FUEL, OR PETROLEUM AND OTHER MIN- 
ERAL OILS UTILIZED BY CARBURETTING AIR, by 
OwEN C. D. Ross, Member Institute Civil Engineers. 
8 vo. Cloth. $1.50. 

A PRACTICAL TREATISE ON ELECTRIC 
LIGHTING, by H'PPoLyTE Fontaine. Translated 
from the French by Paget Higgs, LL.D, Assoc. Inst. 
C.E. $3. 

GAS vs. ELECTRIC LIGHT. Electric Lighting: its 
State and Progress, and its probable influence upon the 
Gas interests. By /OHN T. SPRAGUE. 8vo., Paper, 540 
cepts, mail-free, 


Compen- 


Steam Engines, Boilers, Pumps 


ge Building, Cortlandt cor. New Church Sts, 


Pipes, Tees, and Bends, 
Exchan 


Office, Coal and Iron 


The above will ve forwarded by Express. upon receipt of 
price. 

We will take especial pains in securing and forwarding 
any other Works that may be desired, upon receipt of order. 
All remittances must be made by Check, Draft, or Post Office 


Money Order. 
A. M. CALLEtEND#tR & CO., 


koom 18, No. 42. Pine Street, N. Y. 


THE LOWE GAS PROCESS 


S. A. STEVENS & CO, 
SOLE AGENTS. 
ROOM 87, ASTOR HOUSE. 


P. O. Box 1110, "NEW YORK. 
AND 
400 =, 480 Waxnur Sraext, Pacapetrma: 





Macxenzir’s Patent ROTARY GAS EXHAUS''ER, STEAM JET EXHAUSTER and CONDENSER, WASH- 


ERS ani SCRUBBERS 
Isprit's AUTOMATIC STREEL PRESSURE GOVERNOR, Pressure Regulator for High Districts. 


Mackenzie and Ispeun’s Patent DEODORIZING PROCESS. 
Ispect’s Patent GAS and WATER STOP VALVES. 
PLANS, DRAWINGS and SPECIFICATIONS furnished. 
Send for Prices and Information. 


G. G. PORTER President. 
CHARLES W. ISBELL, Secretary. 








gators, Governors, By-Passes, Pressure and Vacuum Gauges. 


and Heaters, 
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AMERICAN METER COMPANY, 


WM. H. DOWN, Secy. NEW YORK AND PHILADELPHIA. Wat. H. HOPPER, ¥.-Prest 


1 guy ad ou ole olan nee al 

) GAS STOVES! CAS STOVES! 
Wishing to fully meet the wants of the Gas Light Companies of the United States, 

and anticipating a good demand for Gas Stoves from their consumers, we have 

instructed MR. WM. SUGG, of LONDON, to select and make shipment of Gas Stoves 

of the latest designs and most approved principles, for Heating and Cooking pur- 

poses, from the best English and French manufacturers. 


HARRIS, HELME & McecILHENNY, 
Successors to Harris & Brother. 
BESTA BUiUIsSsHeED 184s. 


PRACTIOAL GAS WATER WANVPAGCTURBES, 


Continue as heretofore at the OLD ESTABLISHMENT, Nos. 1115 and 1117 Cherry Street, Philadelphia, Pa. 


To manufacture Wet and Dry Gas Meters, Station Meters, Experimental Meters, Meter Provers, Centre Seals, Governors, 
Pressure Registers, Indicators, Photometers, and all kinds of Gas gua Also furnish all other Articles 
appertaining to the use of Gas Works. 


From our long Practical Experience of the Business (covering a period of 28 years) and from our personal supervision of all 
Work, we can guarantee all orders to be executed promptly, and in every respect por B hoe} 
WILLIAM HELME. JOHN MoILHENNY. 














WASHINGTON HARRIS. 


WILLIAM W. GOODWIN & CO. 


No. 1012, 1014 and 1016 Filbert Street, Philadelphia, Pa. 


No, 142 Chambers Street, New York 


MANUFACTURERS OF 


Dry and Wet GAS METERS, Station Meters (Square, Cylindrical or in Staves) Glazed Meters, King’s and Sugg’s Experimental Meters, 
Lamp Post Meters, Etc., Etc., Meter Provers (sizes 2, 5 and 10 feet), Pressure Guages of all kinds, Pressure Registers, Pressure and Vacuum Ke- 
gisters, Pressure Indicators (sizes 4 inch, 6 inch and 9 inch), King’s Pressure and Vacuum Gauges, Dry and Wet Centre Seals, Dry and Wet Gov- . 
ernors, Exhauster Governors, Photometers of all descriptions. Letheby’s Sulphur and Ammonia Test Apparatus complete—also 

Testing and Chemical Apparatus of ail kinds, and of the most perfect description, for all purposes relating to Gas. 


CGoodwin’s Improved Lowe’s Jet Photometer. 


W. W. Goodwin is the author of the History and Principles involved in the use of Lowe’s Jet Photometer Also Patentee and we are the 
SOLE MANUFACTURERS of the oRIGINALand ONLY DIAL whereby the CANDLE POWER and PRESSURE can be instantly read, and all others are infringements. 


Special attention to repairs of Meters, and all apparatus connected with the business. 
All work guaranteed first class in every particular, and orders filled promptly. 


THE PLUMBER Portland Cement, 


Roman Cement, 
Keene’s Cement, 
Sellurs: Gas Cement. 


SANITARY ENGINEER, |W =c0 2 men. 














IMPORTERS. 
CHAS. F. WINGATE, Editor. S. L. MERCHANT & CO., 
DEVOTED TO THE DISCUSSION OF QUESTIONS OF Pere sr aee oo rivet Nonerrend $44-ly 


ta” Remit 10 cents postage for “ Practical Treatise on 
Cement.” 





SANITARY ENGINEERING, WATER SUPPLY, DRAINAGE, HEATING, AND LIGHTING, 
eeiiiihiiie on $ NOW READY AND FOR SALE, 
ublishe onthly at $1.50 Per Annum. 
FODELL’S 
This Paper aims to enlighten the public on all SANITARY SUBJECTS. Its Editorials are written for 4 
the average House-holder, The T ical Articles are for the Engineer, Architect, and Mechanic; So far System of Bookkeeping 
as it eso of Gas-Lighting, it aims to throw light where many other journals think it to their interest to FOR GAS COMPANIES, 
air Price $5, which should be sent either in Check, P. O. Order 
. Among its regular contributors are Pror. HENRY MORTON, Px. D., Prest. Stevens Institute of | or Registered Letter. 
wane ‘a i Man Pn wm oe .% eg 4, enti aera eos Nygenre nt Cot. GEO. E. | Biank Books, with printed headings and forms on bo 
, e .: T. Oo .D.; i » Will be lied to Gas Com v, to W. BP. 
pee wpo “he hed Ba ANE, ; and other able Specialists, pe Ngee Be : wok haya 


THE PLUMBER & SANITARY ENGINEER;; its BREE. | 
P. O Bex 3037. 140 WILLIAM STREET, New'Xork. | aepen ae Tae eee ay PY 
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CHARLES F. DIETERICH’S 
REIGHN HRATOR HURN ACE 








FOR HEATING BENCHES OF RETORTS. 


CAN BE ADAPTED TO ANY BENCH WITHOUT DISTURBING THE ORDINARY SETTINGS. 


i HH Ip (il, i) Y 
BS | 


= he) 





These Furnaces have been in operation at the works of the People’s 
Gas Company, Baltimore, since June, 1878, and all the benches in use 
at the present time at the above works are heated by this system, 
WHICH EFFECTS A SAVING OF 33 PER CENT. IN THE 
NUMBER OF RETORTS REQUIRED for making a given quantity 
of gas per day. 

A charge which ordinarily requires four hours IS THOROUGHLY 
BURNED OFF IN THREE HOURS, and the amount of coke used 


does not exceed 33 per cent. of coke made. 


The patentee is now prepared to furnish plans, detailed drawings, and full 
directions for construction to those desiring to purchase. For full particu- 
lars apply to either 


CHAS. F. DIETERICH, [Eng’r People’s Cas Co., 
BALTIMORE, MD. 


WM. FARMER, F. L. HAGADORN, HENRY J. DAVISON, 
111 Broadway,N.Y, | .162.Beach St., Chicago, Ill. 231 Broadway, N.Y. 








